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PULMONARY ABSCESS 


JOHN L. YATES, M.D. 


MILWAU KEE 


Abscesses result from invasion of tissues by parasites of sufficient 
stamina to maintain destructive activities despite the resistance proffered 
by the host. Unimpaired lungs of robust persons are extremely resis- 
tant to invading bacteria; their defensive capacity is extraordinarily 
high, and they are able to effect relatively scarless repair of sizable 
lesions. The peculiarities of structure and function of the lung that 
provide these attributes likewise disclose the pathogenesis of pulmonary 
abscess and indicate appropriate therapeutic measures. 


STRUCTURE OF THE LUNGS 

A unique disproportion in the enormous expanse of the five surfaces 
of the lung and its limited parenchyma richly supplied with blood are 
the significant structural characteristics. The external or ventilating 
surface is formed by the bronchial mucosa and the cells lining the 
404,000,000 alveoli. The aerating surface is formed by the endothelium 
lining the capillaries of the lesser circuit, which is devoid of vasomotor 
control. The nutritive surface is formed by the capillary endothelium 


of the bronchial vessels provided with vasomotor control. The drainage 
surface is formed by the endothelium lining the lymph vessels. The 
pleural surface is formed by mesothelium lying on the subserosa. 


The parenchyma, composed of connective tissue, muscle, elastic tissue 
and reticulo-endothelium, is distributed between surfaces and about air 
ducts, vessels and nerves. It provides support, yet augments the elastic 
recoil, 

FUNCTION OF THE LUNGS 

The more significant functions are external respiration or aeration 
of blood, filtration of inspired air, filtration of blood delivered through 
pulmonary and bronchial arteries and elaboration of antibodies. External 
respiration is assured by the intimate approximation of alveolar and 
pulmonary capillary walls so long as air passages are unobstructed and 
blood is circulating normally. The total expanse of the walls of alveoli 
at the end of inspiration fluctuates in an adult from 79 sq. m. during 
rest to 129 sq. m. during maximum activity (Aeby), or from forty 


Presented at a Meeting of the Columbus Surgical Society, April 25, 1931. 
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to seventy-five times the average area of the skin. The total expans: 
capillary walls, which are similarly elastic, is not materially smaller 
Aeration of blood, a basic function because all activities, inclu 
defense against disease and life itself, are commensurate with its 
integrity, depends on the preservation of the normal relationships 
between these surfaces. The volume of inspired air is a chief factor 
in determining the expanse of the alveolar surfaces; the volume of 


blood forced through the pulmonary artery is a chief factor in determin- 


ing the expanse of the capillary surface. However greatly or abruptly 


either factor may fluctuate, an immediate equal fluctuation in the other 
factor results from the automatic air cell-capillary mechanism! dis- 
covered by Dunham, and the efficacy of external respiration is thereby 
conserved, 

The practical significance of this organization may not be ignored 
The chief obligation in the prevention of and treatment for intrathoracic 
diseases is to continue external respiration, measured by vital capacity, 
at its highest possible level during illness and to promote its rehabili- 
tation during convalescence. This is particularly pertinent in primary 
abscesses which apparently arise exclusively in atelectatic lungs 
Whether atelectasis is provoked by obstruction of a bronchus or by 
obstruction of a branch of the pulmonary artery, the circulation of the 
blood in the capillaries of the pulmonary vessel nearly ceases,’ and 
the volume of blood (nutrient) supplied by the bronchial arteries is 
greatly reduced. 

Filtration of Inspired Air.—Dust and bacteria floating in inspired 
air are so thoroughly removed by bronchial mucosa that in health they 
seldom, if ever, enter the terminal bronchioles and air cells. Larger 
foreign bodies, saliva, mucus, blood, pus, etc., after aspiration are 
arrested and commonly are expelled by peristaltic contractions of the 
hronchi. Sometimes coughing helps to impact foreign bodies and to 
force secretions into the air cells. Consequently, the small fraction of 
the ventilating surface extending from the trachea to the terminal 
bronchioles is constantly contaminated with virulent and avirulent bac 
teria, and at intervals these bacteria are forced into the air cells. 

Filtration of Pulmonary Arterial Blood.—Blood delivered through 
the pulmonary artery frequently contains bacteria, perhaps always at 
the height of intestinal digestion. Bacteria, in part pathogenic, dead 


cells, foreign bodies and toxic substances are filtered from the blood 


1. Yates, J. L.: The Significance of Vital Capacity in Intrathoracic Therapy, 
Arch. Surg. 12:257 (Jan. pt. 2) 1926. 

2. Coryllos, P. N., and Birnbaum, G. L.: Circulation in Compressed, At 
lectatic and Pneumonic Lung, Arch. Surg. 19:1346 (Dec.) 1929. 
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ie endothelium of the capillaries. Presumably the aerating surface 
only is constantly contaminated, but is subjected to physical and 

chemical injury. 

Filtration of Bronchial Arterial Blood —Blood delivered through the 
hronchiai arteries provides the great bulk of the nutrition for the lungs 
and visceral pleura in man and other animals with thick pleurae. Bac- 
teria are infrequent in systemic arterial blood except in terminal septi- 
cemias, and those carried in the blood by the bronchial arteries are 
removed by the endothelium of the capillaries. Contamination of the 
nutritive surface is of little menace save in processes that are otherwise 
inevitably lethal. 

\ntibodies are elaborated by reticulo-endothelium in both blood 
circuits, in lymph glands, within the parenchyma and in the cells lining 
the alveoli. Not only does the lung provide external respiration, but 
it is a main organ of defense. Hence pulmonary incapacity imposes 
two serious burdens. 

CLINICAL ASPECTS 

Peribronchial suppurations coincident with bronchiectasis and focal 
infections resulting from penetrating injuries being excluded, pulmonary 
abscesses occur as sequelae of acute and chronic (tuberculous) pneu- 
monitis, as postoperative complications, as consequences of vascular and 
intracardiac thrombosis and, rarely, after direct and indirect trauma. 

Pneumonitis results from bacterial invasion of an atelectatic and 
consequently a hyphemic lung. Abscesses develop secondarily when a 
portion of the inflamed lung is rendered ischemic by obstruction of a 
bronchial arteriole and liquefaction follows necrosis. The chief sources 
of invading bacteria are the ventilating and aerating surfaces. Primary 
pulmonary abscesses arise from the bacterial invasion of a portion of a 
lung rendered atelectatic by occlusion of a smaller bronchus or a branch 
of the pulmonary artery from embolism or from perivascular pressure 
exerted by a traumatic parenchymal hemorrhage resulting from rupture 
of a bronchial artery (splenization). 

Smaller bronchi are occluded by mucus, blood, pus and foreign 
bodies, aspirated as a rule during operations on the mouth and upper 
air passages performed under general anesthesia. The air in the 
alveoli distal to the occlusion is soon absorbed, and the bacteria from 
the saliva, pathogenic aerobes and anaerobes are usually present to 
invade the atelectatic lung. If an abscess forms, necrosis predomi- 
nates in the tissue reactions, and the pus gives off the characteristic fetor 
of so-called pulmonary gangrene. Embolic occlusion or hemorrhagic 
pression of a branch of the pulmonary artery produces atelectasis, 


Fried, B. M.: The Defensive and Metabolic Apparatus of the Lungs, Arch. 
6:1008 (Dec.) 1928. 
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because retraction of the capillaries likewise collapses the contigu 
alveoli. It does not cause infarction in human lungs that are nouris| 
by the bronchial arterial blood. If the embolus is bland or if, b 


contaminated, the bacteria are of little virulence, an abscess will not 


result unless the atelectatic portion is invaded by bacteria from its bron- 
chus. Should the embolus carry virulent pyogenic cocci, an acute abscess 
develops; its walls are characteristically inflammatory, and the pus is 
not malodorous. Apparently, some abscesses primarily infected with 
pyogenic cocci are subsequently reinfected with the salivary organisms 
with the added consequences of this complication.* 

Prophylaxis —Earlier and more effective treatment for bronchitis, 
pneumonitis and pulmonary tuberculosis, utilization of local anesthesia in 
operations within the mouth and nasal sinuses and improved operative 
technic that has reduced the incidence of phlebitis have been effective 
in reducing the incidence of pulmonary abscess. 

Treatment.—Whether abscesses are acute, subacute or chronic, single 
or multiple, or located near the hilus or periphery or in the intermediate 
zone, the therapeutic indications are the same: early drainage, collapse of 
rigid walls and restoration of the quality and quantity of the blood in 
circulation. 

Diagnosis —Recognition of the existence of an abscess is seldom 
difficult. Cough, expectoration of pus sometimes containing blood and 


4. A number of investigators have performed divers types of experiments in 
attempts to produce pulmonary abscesses under conditions simulating those affecting 
human beings. Animals with thin pleurae (dogs, cats, rabbits) have been employed, 
although Miller had shown that in these the circulation differed materially from 
that in the lungs of man. In animals with thin pleurae the pulmonary arterial 
blood supplies an effective proportion of the nourishment to the lung and visceral 
pleura. Consequently the data obtained from experimental observations cannot be 
applied directly to the pathogenesis of abscess in human lungs. Fortunately, the 
information obtained can be utilized in the main. The more significant facts follow: 
Bland emboli provoke no inflammatory response in the lung rendered atelectatic 
and consequently hyphemic. Contaminated emboli or bland emboli contaminated 
after deposition can provoke pneumonitis as well as abscess. Abscesses form in 
atelectatic lungs distal to emboli. As inflammation develops, the bronchial artery, 
being under vasomotor control, dilates and provides the usually defensive hyperemia 
in the portion of lung involved. Embolism in a pulmonary artery is a commoner 
cause of abscess than is bronchial occlusion or contamination with virulent bacteria 
Abscesses initiated by pyogenic cocci are aggravated if bacteria from bronchi art 
added. A number of bacteria commonly resident in the saliva, not Vincent’s Fuso- 
spirochaetus alone, can cause the chronic gangrenous abscesses and fetor. Holman, 
E., and Mathes, M. E.: Production of Intra-Pulmonary Suppuration by Secondary 
Infection of Sterile Embolic Area, Arch. Surg. 19:1246 (Dec., pt. 2) 1929. Van 
Allen, C. M.; Adams, W. E., and Hrdina, L. S.: Bronchoscopic Contamination in 


Embolic Abscess of Lungs, ibid. 19:1262 (Dec., pt. 2) 1929; Embolism in Bron- 
chogenic Infection of Lung, ibid. 19:1279 (Dec., pt. 2) 1929. 
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often fetid, pain, fever with and without chills and dyspnea, a day or 
two or several weeks after an acute infection of the respiratory tract, 
onsillectomy, extraction of teeth, phlebitis or a clean surgical operation 
is indicative. Physical and roentgen examinations usually give conclusive 
evidence. Bronchoscopy may be helpful in determining the localization 
when the roentgenograms do not show the abscess. 

Drainage of abscesses near the hilus is commonly spontaneous and 
if aided by posture is effective. Posture is determined by trial with 
each patient. Some are benefited by having the head elevated, others 
by having the feet elevated, some by lying prone on the back, others 
lying face downward and some by added turning to one side or the 
other. It has been claimed that bronchoscopy can be helpful in facili- 
tating the drainage. This is disputable. 

Smaller abscesses in the intermediate zone and in the periphery may 
not empty themselves in any posture. If allowed to persist, they tend 
to enlarge, to involve a larger pulmonary area and to become chronic, 
and may lead to such complications as septicemia, intracranial abscess, 
anemia, empyema, etc. Delay of treatment is too dangerous to be con- 
sidered. The first and least radical step is to alter intrapulmonary ten- 
sion, which, with posture, may promote drainage requisite to recovery. 
\ temporary paralysis of the diaphragm ° may be induced or an artificial 
pneumothorax employed. Opinions differ as to the advantages and 
disadvantages of the two methods. Induced temporary paralysis is 
safer, as it adds no danger of empyema, is applicable even when 
idhesions are present, requires but one procedure and is quite as 
efficacious as the other method. 

\ single abscess in the intermediate zone that persists in spite of 
the foregoing measures, can, if it is clearly visualized, be aspirated under 
the fluoroscope and, if necessary, drained with a small catheter. 
Empyema is not the danger it is alleged to be unless superficial abscesses 
are aspirated, but after such drainage patients should be watched. 
Prompt closed drainage in empyema is usually effective. This risk is 

eferable to more radical procedures with permanent reduction of vital 
capacity. 

A single abscess or adjacent abscesses near the periphery should 
be drained exteriorly. If there are no adhesions between the overlying 
pleurae, a two-stage operation is needed to eliminate the danger of 
empyema. 

Multiple abscesses, including tuberculous ones, that have not yielded 
promptly to the influence of posture and to the partial deflation and 

obilization of the lung provided by induced paralysis of the 

phragm, with its attendant increased blood supply, in addition to 


5. Yates, J. L.. and Raine, F.: Induced Paralysis of the Diaphragm, Arch 
21:666 (Oct.) 1930 
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proper nonoperative measures, including repeated blood transfusions, 
demand radical treatment if the patients are not to be irremedialh) 
handicapped. When deflation of the affected portion of the lung has 
been proved inadequate, early collapse is required.® It is attainable }y 
the abolition of intrapleural negative pressures through the induction 
and maintenance of suitable pneumothorax or by the excision of portions 
of the overlying ribs just adequate to produce the alteration in tension 
needed to promote healing. 

Rarely is it necessary to remove enough ribs to cause collapse of an 
entire lung, unless intervention has been unduly delayed. Then excision 
should be attempted only on patients who are not beyond help, and 
should be performed in multiple stages. Partial thoracoplasty is often 
accomplished more safely in two or more stages. If the ribs are removed 
subperiosteally, immediate healing is apt to be smoother, but the ribs 
regenerate fantastically and refix the parietes sometimes detrimentally. 
If the intercostal muscles and the periosteum are removed with the ribs, 
the operation is no more burdensome and can be performed quite as 
expeditiously. If the skin flaps are not too large and are so fashioned 
as to preserve their blood supply, the healing is quite as satisfactory. 

Subsequently, the parietes, consisting only of parietal pleura, pan- 
niculus and skin, are pliable and adapt themselves beneficially to changes 
in posture and to fluctuations in intrathoracic tension. One disad- 
vantage must be recognized. If boneless parietes overlie the heart, it 
is subjected to atmospheric pressure, and if the myocardium is weakened, 
it may be unable to adapt itself to this burden. 

Observations of three patients suffering from gangrenous abscesses 
and of one patient suffering from tuberculous abscesses are summarized 
to indicate avoidable mistakes and the efficacy of measures based on 
structure and function. 


REPORT OF CASES 


Case 1.—R. C., a man, aged 28, was admitted to Muirdale Sanitarium on April 
21, 1930. Tonsillectomy had been performed under general anesthesia in August, 
1929. Within a month, there developed right-sided pleurisy, cough and dyspnea, 
followed by progressive loss of weight and strength. For the seven months preced- 
ing examination the sputum was blood-streaked; more recently, there was active 
hemoptysis. Cough was the most prominent symptom. The tentative diagnosis 
was tuberculosis with effusion at the base of the right lung. There was moderate 
secondary anemia; leukocytes numbered 22,000, with 82 per cent neutrophils, and 
there was a pronounced reaction to tuberculin. Although the sputum contained 1 
tubercle bacilli, routine treatment was continued. On Novy. 11, 1930, the patient 
had a brisk hemorrhage followed by the expectoration of a large amount of 


6. Pulmonary deflation is proportionate to the extent of reduction in intra- 
pleural negative pressure. Collapse is produced by the abolition of negative pres 
sure; therefore, by atmospheric pressure. Compression results from the exert 


of positive pressure, 1. e., pressure in excess of atmospheric pressure. 
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Constant cough was recorded, and on December 13 he had a profuse hemor- 
ve. The patient was presented at a staff conference on December 17, and 
ough he was in a critical condition immediate nerve blocking and transfusion 
re advised; if these were successful, thoracoplasty was not to be delayed. 

he right phrenic nerve was resected on Dec. 18, 1930, to induce permanent 
cralvsis: exeresis was contraindicated because of adhesions, and a transfusion of 


ec. of unmodified blood was given. Postural drainage was begun, but was 


iccontinued on December 24 because of hemorrhage, although hemorrhages had 


heen frequent previously without postural provocation. On February 25, the patient 
was given neoarsphenamine intravenously without benefit, and this procedure was 
repeated later. Cough continued, and sometimes there was bloody sputum. On 


February 24, it was agreed at a staff conference that if improvement did occur, 








g. 1 (case 1).—Seven months after onset of abscess in lower lobe of right 


horacoplasty should be attempted, although the patient was wofully weak 
Improvement followed, however. The patient has been afebrile from March 23 
1931, to the time of this report, with a pulse rate of from 80 to 100. He is able 
to take limited exercise. Expansion of the right side of the chest is limited, but is 
improving 

Figure 1 shows the chest on the patient’s admission to the hospital and figure 2 
the condition eight months later, as it was at the time of induced paralysis of the 
right side of the diaphragm on Dec. 18, 1930, and figure 3, taken on April 11, 1931, 


ws the condition as it is at the time of this report. 


Comment.—If the patient had been properly treated immediately 
ter admission to the sanatorium instead of after a delay of seven 


uths, he would have recovered more rapidly than he has, since his 
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Fig. 2 (case 1). 





Fifteen months after onset of abscess in lower lobe of right 
lung and just before paralysis of right side of diaphragm was induced. 














Fig. 3 (case 1)—Nineteen months after onset of abscess in lower lobe of right 
lung, four months after paralysis of right side of diaphragm was induced, and on 
month after the patient became afebrile. 
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diaphragm was paralyzed eight months later, and with less permanent 
disability. A mistaken diagnosis, natural in an institution for patients 
sufiering from pulmonary tuberculosis, was largely responsible for 
procrastination. Since weekly staff conferences are being held at which 
the records of all patients are reviewed, and those of all patients not 
progressing satisfactorily are reviewed repeatedly, mistakes are being 
eliminated. The slight alteration in intrathoracic pressure resulting 
from phrenicectomy initiated recovery. It is questionable whether neo- 
arsphenamine, administered intravenously, was a contributing factor. 
There was no proof that the fetid sputum contained Fusospirochaetus 
or that the organisms disappeared because of the drug. 

Case 2.—E. G., a white woman, aged 24, was admitted to Muirdale Sanitarium 
on May 23, 1930. Six months previously, her tonsils and adenoids had been 
removed under ether anesthesia. Two weeks later, cough and hemoptysis and 
several large and repeated smaller hemorrhages were noted. The patient had lost 
in weight and strength and had been incapacitated for ten weeks. Extensive 
involvement of the right lung with cavities in the upper two-thirds had developed 
in the four months since a diagnosis was obvious. The temperature was 102 F.; 
the pulse rate, 100, and respirations, 24. There was moderate secondary anemia; 
the leukocytes numbered 14,500, with 71 per cent neutrophils, and sedimentation was 
rapid (56 per cent). The tentative diagnosis was multiple abscesses of the right 
lung. Acute pleurisy pain developed on May 29, followed by bloody expectoration. 
3etween June 2 and June 23, the patient was given 4,050 cc. of air in seven sittings, 
which finally produced positive intrapleural pressure. Adhesions prevented satis- 
factory collapse. Conditions were little altered and certainly not improved. Tem- 
porary paralysis of the right site of the diaphragm was induced on July 10, and a 
transfusion of 500 cc. of unmodified blood was given. The cough was aggravated 
by the operation; the sputum was voluminous and foul. On July 18, the condition 
was ameliorated by a withdrawal of 400 cc. of air. On August 23, the postero- 
lateral portions of the sixth, seventh, eighth and ninth ribs and intercostal muscles 
were removed, and the patient was given 500 cc. of unmodified blood by transfusion. 

Convalescence was uncomfortable. Drainage was freer when the patient was 
prone and on her right side. During September and October, cough and expectoration 
diminished and were slight when she was discharged on the last day of November. 
She was observed at intervals after discharge, and continued improvement was 
noted. She was last seen on April 18, 1931. She had regained strength and was 
overweight ; there was dyspnea on overexertion ; the lung was resonant throughout ; 
there was slight limitation of expansion of the right side of the chest. Motion of the 
right side of the diaphragm was incompletely recovered. The vital capacity was 65 
per cent, which would increase as the diaphragm regained motion; the low value was 
due in part to the fact that she was overweight. The blood showed no anemia; the 
sedimentation rate was 108 per cent. 


Figure 4 shows the involvement of the lung on the patient’s admission; figure 5, 
atter pneumothorax had been started; figure 6, four days after temporary nerve 


block with incomplete paralysis of the right side of the diaphragm (rise of 


diaphragm prevented by pneumothorax); figure 7, nineteen days after partial 
thoracoplasty ; figure 8, fifty-four days after partial thoracoplasty, and figure 9, two 
hundred and fifty days after partial thoracoplasty. Motion of the diaphragm was 
mpletely recovered. 
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Fig. 4 (case 2).—Five and one-half months after onset of multiple abscess 
the middle and upper lobes of the right lung. 





\ 
\ 


Fig. 5 (case 2).—Six months after onset of multiple abscesses. The patient 





had received three injections of 1,650 cc. of gas. The fluid levels in the abscess 


cavities are revealed. 
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Fig. 6 (case 2).—Seven months after onset of multiple abscesses, four days 
after temporary induced paralysis and before aspiration of air. Positive intra- 
pleural pressure prevented rise of diaphragm. 








hig. 7 (case 2)—Ten months after onset of multiple abscesses and nineteen 


days after resection of the posterolateral aspects of the sixth, seventh, eighth and 
ninth ribs and intercostal muscles. 
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Fig. 8 (case 2).—Eleven months after onset of multiple abscesses and fifty-four 
days after partial thoracoplasty. 


I : ae j 
Fig. 9 (case 2).—Sixteen months after onset of multiple abscesses, and two 
hundred and fifty days after partial thoracoplasty. 
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Comment.—Artificial pneumothorax might have brought recovery 
had adhesions not prevented retraction of the lung. Had the induced 
ositive intrapleural pressure disrupted the adhesions, empyema could 
have been produced, which, complicated by the pneumothorax, would 
have been dangerous. Six months elapsed after the onset of symptoms 
of abscess before a diagnosis was made. A temporary paralysis of the 
diaphragm induced soon after onset could have promoted a rapid 
recovery. A permanent induced paralysis of the diaphragm would have 
imposed an irremediable and unwarranted reduction in external respira- 
tion, a handicap that would have restricted activities throughout life. 





Ae gs 


| 
Fig. 10 (case 3).—Abscess of the lower lobe of the right lung (gangrenous; of 
two and one-half months’ duration). Empyema of (?) weeks’ duration. 


The partial thoracoplasty, limited to the amount of alteration in intra- 
pulmonary tension needed to permit of healing, is illustrative of similar 
procedures equally applicable to certain patients suffering from chronic 


tuberculous abscesses. Cavitations restricted to the upper or the lower 
segments of the lung when the balance of the lung is healthy can be 
induced to collapse and heal by removal of only the overlying ribs; 
thus the balance of the lung is preserved for respiration and other 
functions. 


Case 3.—W. H. H., a white man, aged 54, was admitted to Muirdale Sanitarium 
on Nov. 16, 1929. He was so deaf and so weak that a history was unobtainable. 
\pparently, he had been well until about three months previously. At that time 
he had an acute infection of the respiratory tract, during which a sudden sharp 
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pain in the right side of the chest was followed by a high temperature. | 
improved for a week or two, when paroxysmal attacks of coughing began and 
continued. The sputum was profuse and fetid, but not bloody. 

Pulmonary gangrenous abscess with empyema was recognized. Operation was 
deferred, as postural drainage was effective and the empyema was encapsulated 
Four days later, the sputum contained blood, and thereafter hemoptysis continued 
On November 16, exeresis was performed because crushing of the right phrenic 
nerve failed to induce complete paralysis. A segment of the ninth rib was resected, 
revealing a gangrenous pleuropulmonary abscess, which was drained. The patient 
weakened progressively ; there was no manifest healing, and he died on December 13. 

Figure 10 was taken on November 19. There was empyema, the fluid level sug- 
gesting connection with a bronchus. 


Fig. 11 (case 4).—Thirty-four months after onset, twenty-four months after the 
first and ten months after the last administration of gas, and one month befor« 


exeresis of the left phrenic nerve. Residual pneumothorax had persisted for ten 
months. 


Comment.—lIt is questionable whether a weakened, discouraged man, 


old beyond his years, would have recovered even if a diagnosis might 


have been made immediately and treatment been given promptly. Delay 
forfeited what chance there might have been. At the time of operation, 


the patient’s power of repair was so dissipated as to preclude recovery. 


Case 4.—E. V. V., a white woman, aged 32, was admitted to the hospital on 
March 12, 1924. She had been well until five months previously, when a severe 
cold preceded a left-sided pleurisy. Afternoon fever, chills and loss of weight and 
strength continued until she was incapacitated. The right lung contained a healed 
apical lesion; the left lung, fibrocaseous lesions throughout with cavitation in the 
upper portion. The sputum contained many bacilli. 





Fig. 12 (case 4).—Forty months after onset, sixteen months after the last 
administration of gas and five months after exeresis. Some pneumothorax still 
persists; the left part of the diaphragm is materially elevated, and compensatory 
emphysema is manifest in the right lung. The picture was taken after the second 


stage of thoracoplasty begun four months previously. 





g. 13 (case 4).—Fifty-two months after onset and seventeen months since 
sis. The picture was taken after thoracoplasty begun sixteen months pre- 
y had been completed and two months before portions of regenerated ribs 


excised so that the patient might sleep on her left side and be free from pain. 
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Between Sept. 29, 1924, and Nov. 12, 1925, pneumothorax was employed tw 
times, with a total insufflation of 4,900 cc. of air. In February, 1925, a ris 


ive 
in 
temperature and hydrothorax were noted; the effusion had occurred previously but 
without fever. On Oct. 12, 1926, an exeresis of the left phrenic nerve produced a 
paradox. On Nov. 11, 1926, the first stage of thoracoplasty was done, which 
was completed in four operations with three transfusions of unmodified blood. At 
the final operation, on May 24, 1928, portions of regenerated ribs were removed 
because they interfered with motion of the scapula, prevented the patient’s sleeping 
on her left side and were painful. She was dimissed from the sanatorium on Jan 
24, 1929. The left lung was not functioning. The right lung, aside from compen- 
satory emphysema, was normal. She remained well. When reexamined on Sept. 
12, 1930, the condition of the lungs was found to be unchanged; her blood was in 
excellent condition; the lymphocyte-monocyte ratio was 0.35; the sedimentation 
values, 105 per cent. 

Figure 11 shows the residue of pneumothorax present, the diaphragm being 
unparalyzed; figure 12, the condition after the second stage of thoracoplasty, and 


? 


figure 13, thoracoplasty completed, with regeneration of the ribs. 


Comment.—Experience proved that this patient was saved only 
by operation. Could this have been known at the time of her admission 
to the sanatorium, she could have been saved at least two years of treat- 
ment, and possibly more, as her condition then would probably have 
warranted more extensive operations at shorter intervals. The regener- 
ation of ribs that occurred because the periosteum was not excised was 
undesirable in producing fixation. 


SUMMARY 


The pathogenesis of remediable forms of pulmonary abscess that 
develop in the lungs of human beings and also effective methods for 
prevention and treatment are established by recognizing the pulmonary 
structure and function peculiar to man and to other animals with thick 
pleurae. 

The most efficacious means to prevent abscesses are: the employment 
of local anesthesia in the performance of operations on the mouth and 
accessory sinuses, notably the removal of tonsils and adenoids, except in 
children; the utilization of such surgical technic as will minimize post- 
operative phlebitis; earlier introduction of operative adjuncts in the 
treatment for pulmonary tuberculosis, and the prompt bronchoscopic 
removal of aspirated foreign bodies. 

Treatment for pulmonary abscess, particularly for the. more severe 
gangrenous form, will be more efficacious, especially in the restoration of 
external respiration, if appropriate measures that will promote adequate 
drainage are utilized as soon as posture alone is found to be inadequate. 








TRANSPERITONEAL SEMINAL VESICULECTOMY 


SEYMOUR F. WILHELM, M.D. 


NEW YORK 


Since the first seminal vesiculectomy was reported by Ullmann in 
1890, comparatively few surgeons of large experience have had the 
opportunity to perform this operation. In general, the accepted methods 
of surgical approach to the seminal vesicles are divided into two main 
classes: the perineal and the suprapubic extraperitoneal operations. 
Numerous modifications ' have been devised in an attempt to overcome 
some of the difficulties and disadvantages of both of these methods. It 
is obvious that both the abdominal extraperitoneal operation and the 
operation by the perineal route require extensive dissection and, as a 


result, the laying open of large raw surfaces to infection from the already 
inflamed vesicles (Villard*). Furthermore, both of these operations 
are technically difficult, and several times have had to be abandoned 
because the vesicles could not be reached or properly exposed ( Walker,* 
Weir,* Baudet and Kendirdjy*). Platon and Beloséroff, operating on 
cadavers, several times were unable to expose the seminal vesicles by 


the suprapubic extraperitoneal route. 


From the Surgical Division of the Montefiore Hospital, Dr. Harold Neuhof, 
director. 
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In many of the seminal vesiculectomies that have been reported as 
successful, the actual extirpation was a blind procedure in the depths, 
consisting in more or less bluntly tearing out and curetting the vesicles, 
In such cases, there is the obvious danger of postoperative hemorrhage 
from an inaccessible source. 

Urinary fistula has frequently occurred following the perineal opera- 
tion.” This is not always due to direct injury of the urinary tract, but 
may result from sloughing of the urethra following incision or enuclea- 
tion of the prostate or from the opening of an abscess cavity already 
communicating with the urinary passages. A _ few investigators 
(Colston,’ Bidgood, Young) have tried to explain the urinary fistula on 
the basis of a leak through the cut ends of the indurated ejaculatory 
ducts. In Colston’s case of simple epididymectomy, urine escaped 
through the ejaculatory ducts and vas into an inguinal fistula. However, 
the fact that urinary fistula has not been seen following the suprapubic 
extraperitoneal operation speaks against this explanation. 

Furthermore, in the perineal operation, tearing or cutting into the 
rectum may occur (Young,* Fuller.*) Another drawback of this opera- 
tion is the difficulty of resecting the easily avulsed vas deferens. 

The ischiorectal procedures requiring excision of the sacrum and 
coccyx (Schede,"* Bolton,'® Cholzoff®) produce shock, while the 
suprapubic T-shaped incision of Young * has been abandoned by its 
original proponent because of the unsatisfactory results and the high 
mortality; two of his three patients died. At present, the concensus 
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ors the perineal operation ( Marion,®*” Pauchet,’” Young,’? Cunning- 
ham,!* Morrissey **), which usually has the advantage of better surgical 
exposure, more direct drainage and a lower mortality. However, the 
perineal route affords considerable hardship and dangers (urinary and 
rectal injury) when used by surgeons who have not had mature experi- 
ence in this field. Furthermore, larger abscesses or cysts of the seminal 
vesicles may not be adequately exposed because of the smallness of 
the operative field. 

Recently, when I was confronted with the problem of excision of 
a moderately large chronic abscess of the seminal vesicles, it appeared 
that the chance of total extirpation without spilling of pus, by the usual 
perineal or suprapubic operations, was poor. Therefore, | approached 
the seminal vesicles through a free intraperitoneal incision, retracting the 
emptied bladder forward, and thoroughly packing off the intestines. The 
domelike upward bulging of the enlarged seminal vesicles between the 
bladder and the rectum was immediately seen. A transverse incision 
was made in the peritoneum over the dome, and the posterior surface of 
the seminal vesicles was freed by sharp dissection. The vasa deferentia 
were isolated and divided between ligatures. The anterior surface of 
the vesicles was then separated from the bladder with the scalpel, and 
the abscess was completely extirpated. It is especially to be emphasized 
that the exposure was more than adequate, the dissection having been 
done entirely under vision. All blood vessels were clamped and ligated, 
leaving a dry field. Drainage was provided transperitoneally by means 
of a rubber dam and one gauze packing in the lower end of the abdominal 
wound. The postoperative course was smooth, save for a slight transient 
gastric dilatation on the second day after operation and a mild attack of 
herpes zoster four weeks later. Thick, fecal-smelling pus drained for 
one week through the lower end of the abdominal wound. The skin 
and muscle of the lower half of the incision separated on the tenth day, 
healing by secondary intention with adhesive strapping. The pus became 
scanty after irrigation with surgical solution of chlorinated soda, but 
because of the long tract, a thin tube was left in situ for more than a 


month. In retrospect, this period is realized to have been unnecessarily 


long. The patient’s general condition quickly improved, and he is now 
practically symptomless, save for occasional slight precordial pain, 
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REPORT OF A CASE 


History —A man, aged 47, was admitted to the medical service of Dr. B. S. 
Oppenheimer at the Montefiore Hospital on Feb. 7, 1931, complaining of dyspnea, 
and pain in the chest, over the precordium, in the shoulders and in the joints of 
the hands. He said that he had not had gonorrhea. 

He was first a patient at the Mount Sinai Hospital, where he was admitted on 
three separate occasions between September, 1928, and September, 1930. He com- 
plained of asthenia, cardiac distress, fever and severe pain in his shoulders, hands 
and knees. The joints were neither red nor swollen, but were very tender. The 
pain in the hands and fingers was so severe that he was unable to work. He had 
bilateral pleural effusion, enlarged liver and spleen and frequently a pericardial 
friction rub. Evidence of a valvular lesion was inconstant. Roentgenologically, 
the heart appeared normal in size. Two weeks after admission, epididymitis 
developed on the left side, which took about five weeks to subside. Since then, he 
has complained of urgency and frequency of urination. In 1928 he was considered 
to present a case of acute rheumatic fever, polyserositis, mitral stenosis and 
insufficiency and aortic insufficiency. 

On his second admission, six months later, he complained, in addition, of 
nocturia, dysuria and frequency of urination. He also had pain in both shoulders 
and over the spine. At that time, the only cardiac symptoms remaining were those 
of slight reserve. The left ventricle was enlarged, and he had a mild cystitis. 
The x-ray film showed spondylitis and a small concretion near the lower part of 
the right ureter, which had the appearance of a calculus. The electrocardiogram 
revealed left ventricular preponderance. Cultures of urine from the right and 
left ureters were sterile. After a stay of ten days in the hospital, he was dis- 
charged with a diagnosis of acute nasopharyngitis, spondylitis and cystitis. 

On the patient’s last admission, after two years of observation, the cardiac 
symptoms were unchanged. He complained of steady, dull, nonradiating pain in 
the left subcostal region and vague pains in the joints. He was dyspneic and 
orthopneic, but not acutely distressed. A systolic murmur was heard replacing the 
first sound throughout the precordium. There was tenderness over the left sub- 
costal region, and evanescent redness was noted over the interphalangeal joints 
The prostate was described as boggy and enlarged. His discharge note read as 
follows: “The presence of a bilateral pleurisy, spondylitis and subacute left pyelo- 
nephritis and cystitis on the left side were fairly obvious. It was difficult, however, 
to evaluate the arthralgias and myalgias, which were associated with cutaneous 
lesions over the right leg, which appeared to consist of injected capillaries, which 
blanched incompletely, and might be manifestations of an aberrant acute rheumatic 
fever. The cardiac syndrome, also, was a problem because of the absence 
of electrocardiographic evidence and of any murmurs associated with rheumatic 
carditis. It was assumed that two factors were present: the atherosclerosis, as 
inferred from the peripheral manifestations, and the rheumatic element, inferred 
from the history of polyserositis and cardiac murmurs. There was improvement 
in all his symptoms but the urinary. He suddenly developed gross hematuria, 
which, on cystoscopy, was found to be due to diffuse hemorrhagic cystitis. This 
persisted until the time of his discharge, and he was referred for genito-urinary 
treatment.” 

After leaving the hospital at the end of September, 1930, the patient tired ver) 
easily and he had precordial and articular pains and urinary symptoms. He visited 
numerous clinics and hospitals, and cystoscopy was performed several times. H: 
suffered from epididymitis on the right side shortly afterward. 
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the time of his admission to the Montefiore Hospital, the heart showed few 
ons, except diminished reserve and a left ventricular enlargement, the latter 
ine confirmed by the electrocardiogram and roentgen examination. The urine 
contained many white blood cells. Moderate anemia was found, the hemoglobin 
varying between 65 and 60 per cent. The blood pressure was 94 systolic and 62 
diastolic. Blood urea nitrogen was 13.3 mg. per hundred cubic centimeters, and the 
Wassermann reaction was negative. Both epididymes were thickened and con- 
tained hard nodules. 
On rectal examination, a soft, rounded, cystic mass was felt at the upper 
border of the prostate. This was thought to be a cyst or abscess of the prostate, 
utricle or seminal vesicle. Following several vigorous massages over this mass, 


t 


no secretion was obtained. Cystoscopy gave negative results, save for slight 














Fig. 1—Seminal vesiculogram taken one day after injection into vas. 
cystitis. Both ureters were catheterized without obstruction. A small shadow, 
seen lateral to the coccyx on previous roentgenograms, was shown to be outside 
the right ureter. A cystogram was normal. 

On March 8, 1931, with the patient under local anesthesia, a preliminary 
bilateral vasectomy was done. Two cubic centimeters of lipo-iodine Ciba was 
injected into the proximal end of the right vas deferens, but, after the injection 
of 0.25 cc. into the left vas, an obstruction to the passage of the oil was 
encountered. Seminal vesiculograms (figs. 1 and 2), taken one and four days 
following the injection into the vas, showed an enlargement of the vesicles to about 
three times their normal size and a loss of their anatomic structure. 


t An obstruc- 
tion was seen in the left vas. 


A diagnosis of abscess of the seminal vesicles was 
Since the patient had the symptoms and signs of toxic absorption (a sub- 


febrile course, asthenia, anemia, myalgia and arthritis), and because the vesicles 
could 


th; 


mad 


not be emptied by massage, the obvious next step was to remove operatively 
focus of infection in the seminal vesicles. 
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Transperitoneal seminal vesiculectomy.—Operation was performed on Ap: 
1931. With the patient under spinal anesthesia (procaine hydrochloride), 
cm. midline incision in the lower part of the abdomen was made. In mar] 
Trendelenburg position, the peritoneum was opened the full length of the in 
and the intestines were carefully packed off. The empty bladder was grasp 
a ring clamp and retracted forward. A domelike swelling under the peritoney 
an abscess of the seminal vesicles, was seen posteriorly at the base of the bla 
between it and the rectum. A transverse incision was made through the peritoneum 
over the dome. The peritoneum was easily dissected back from the underlying 
seminal vesicles. Both vasa deferentia with their blood vessels were identified. 
and were cut between ligatures. By traction on the stumps of the vasa the 
anterior surface of the seminal sac could be exposed at its upper attachment t 








? 


Fig. 2——Seminal vesiculogram taken four days after injection into vas. 


the bladder. The seminal vesicles were then freed from their attachment to the 
bladder by scalpel dissection and completely removed. Bleeding points were 
clamped and ligated, a dry field being left, save for slight oozing. One thin gauze 
packing and a rubber dam drain were brought out transperitoneally through the 
lower angle of the abdominal incision. The incision was closed in layers in the 
usual manner. 

Pathologic Report——Macroscopic Examination: The specimen (fig. 3 4) con- 
sisted of the enucleated seminal vesicles fused into one markedly enlarged sac, 
measuring 5 by 3.5 by 2 cm., with 2.5 cm. of the right and 1 cm. of the left vas 
deferens attached. On sagittal section (fig. 3 B), the center was seen to be com- 
posed of very friable, loosely adherent, necrotic, yellowish-brown granular 
material. The surrounding wall was made up of a very dense fibrous tissue, 
measuring from 3 to 5 mm. in thickness. The vas was slightly enlarged, measuring 


7 mm. in diameter. Its wall was densely fibrotic, and in one portion conta! 
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brownish, liquid material (lipo-iodine), 


; which appeared fairly well 
encapsulated. Sections of the seminal vesicle were taken for microscopic 
examination. 

Microscopic Examination: A section composed of loose connective tissue, 
oth muscle and glandular elements was examined. There were several large, 
irregular, cystic dilatations of flattened epithelium lining the cysts. The cysts 
were filled with a pink-staining material, which was probably some injected sub- 
stance (lipo-iodine). The interstitial tissue showed only an occasional scattering. 





2 


Fig. 3—A, specimen showing removed seminal vesicles 
both vasa deferentia. 


had 
aq 


with attached stumps of 
B, sagittal section of seminal vesicles. Note that both vesicles 


tused into one abscess cavity. 


! lymphocytes. The surrounding tissue in these areas was markedly edematous. 


Section through the wall showed a marked degree of inflammation on the surface, 


deposition of fibrin, lymphocytes, cellular débris, red blood cells and occasional 
anal J ° ° . ° 
olymorphonuclears. In places, beginning organization was present. Large 


numbers of fatty cells were present just beneath the inflamed area. 


Diagnosis: Sections through the vas 
subacu 


deferens and seminal vesicle 
acute vesiculitis. 


showed 


ecimens consisting of small pieces of the vas deferens appeared normal and 
copically showed no pathologic change. 
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Culture of pus taken from the seminal vesicles immediately following operation 
showed Bacillus coli. 

Postoperative Course—This was eventful, but progress was steady, save for a 
slight gastric dilatation on the second postoperative day, lasting about twenty-four 
hours. Though the upper half of the wound separated down to the peritoneum 
on the tenth day, there was no interruption in general improvement. The rubber 
dam and gauze drains were removed and replaced by a thin calibered tube, through; 
which the tract was irrigated three times a day with surgical solution of 
chlorinated soda. The wound was strapped with adhesive tape and was practically 
healed after six weeks. Because of the long drainage tract, the tube was left in 
situ for five weeks, being gradually shortened. It is my impression that three 
weeks would have sufficed, but because of inexperience with this operation, it 
was deemed wise to maintain the sinus for a longer time. There was profuse 
drainage of fecal-smelling pus for one week, which rapidly diminished following 
the irrigations with surgical solution of chlorinated soda. The sinus healed 
promptly after removal of the tube, and the patient was able to walk about forty 
days after the operation. An interesting complication, a left lumbar herpes 
zoster, was noted four weeks after spinal anesthesia was administered, at the same 
level. The articular and spinal pains, severe before operation, had disappeared. 
The patient still complained of slight precordial distress on exertion and very 
much diminished pain in the shoulder muscles. His general condition was greatly 
improved when he was discharged from the Montefiore Hospital on June 3, 1931. 


The report of this case is believed to represent the first recorded 
case of transperitoneal seminal vesiculectomy, in which diagnosis was 
made preoperatively by physical examination and seminal vesiculography, 
and the patient was operated on by preconceived plan. Though 
Guiteras '* once operated transperitoneally on a large cyst, which he 
considered as probably originating from the right seminal vesicle, he 
was unable to enucleate the mass and was content with simple drainage. 

The transperitoneal approach afforded more than adequate exposure, 
allowing the entire operation to be done under vision. All blood vessels 
could be clamped and ligated. Abscesses and cysts of larger size, which 
cannot be sufficiently exposed by the perineal or suprapubic extrapert- 
toneal routes, could much more easily be removed by the transperitoneal 
operation. 

Two disadvantages of transperitoneal seminal vesiculectomy imme- 
diately become obvious ; first, the danger of spilling pus, with consequent 
peritonitis, and, second, the length and curve of the drainage tract. 

It must constantly be borne in mind that opening of the peritoneum 
always carries with it a real potential danger. Therefore, even with 
careful technic and the avoidance of gross contamination with pus, 
one might hesitate to approach transperitoneally an acutely infected or 
tuberculous seminal vesicle. It should be remembered, however, that in 


the suprapubic extraperitoneal operation the peritoneum often 1s 


> 


15. Guiteras, R.: A Case of Seropurulent Cyst, Probably of the Right 
Seminal Vesicle, Lancet 2:74, 1894. 
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vertently torn (Walker,? Weir, Baudet and Kendirdjy *), and, in 
addition, large extraperitoneal raw surfaces are exposed to infection. 
In the various approaches from below, though the peritoneum has only 
rarely been opened, extensive dissection is also required, and urinary 
and rectal injuries are not at all uncommon. Since the great majority 
of seminal vesicular infections, aptly named by Belfield ** “‘pus tubes 
in the male,” are of long standing before operation is indicated, we 
usually find a low grade infection or sterile pus. In such cases, and 
for cysts and neoplasms of the seminal vesicles, it would certainly seem 
that the transperitoneal route offers the greatest advantages. 

In the postoperative treatment of my patient, the disadvantage of 
a long transperitoneal drainage tract was appreciated, the sinus having 
been kept open for an unduly long time. Though the end-result was 
good, other methods of drainage, such as the perineal or lateral 
abdominal, deserve consideration. 


CONCLUSIONS 

1. In a case of colon bacillus abscess of both seminal vesicles, the 
diagnosis was made preoperatively by rectal examination and seminal 
vesiculography. The symptoms and signs were those of absorption from 
a low grade suppurative focus; that is, a subfebrile course, asthenia, 
anemia, myalgias and arthritis pains. 


2. The abscess of the seminal vesicles was removed by what is 


believed to be a hitherto undescribed surgical procedure, transperitoneal 
seminal vesiculectomy. 


3. Transperitoneal seminal vesiculectomy offers excellent surgical 
exposure of both seminal vesicles, permitting their complete enucleation 
under vision. 


16. Belfield, W. T. Pus Tubes in the Male, M. Rec. 71:731, 1907. 





CONGENITAL MALFORMATIONS OF THE HANDS 
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(Concluded from page 53) 


HYPOPLASIA AND APLASIA OF ELEMENTS OF WRIST AND HAND 


Attention has already been drawn to hypoplasia of the distal ele- 
ments of the hand, for example, the absence of any part of the digits 
from the smallest part of the distal phalanx or nail to the absence of 
the entire finger or thumb. It remains to discuss hypoplasia and aplasia 
of the intermediate elements, the carpus, metacarpus and _ phalanges. 
Again these various types of hypoplasias have been dignified by names 
and descriptions as clinical entities, such as brachydactylism, brachy- 
phalangism, clinodactylism, etc. In this group, even more than in the 
groups that have been discussed, it is evident that these are not clinical 
entities but parts of a general picture of hypoplasia with associated 
disorientation. Every gradation from the simplest type of so-called 
clinodactylism to complete absence of one or many elements may be 
seen. In the same individual or in his family, the various so-called 
types may be found, as for instance, one hand may show clinodactylism 
and short metacarpals, while the other may show phalangeal aplasia or 
hyperplasia ; a father may have short metacarpals, his children the same, 
or some other types of the process. 

A study of these cases further emphasizes that the congenital 
anomalies have their origin in the germ plasm. The history of heredity 
is marked. Bilateral involvement of the hands with associated similar 
lesions of the feet are common, as are other congenital deformities. 
There are a very few lesions, such as the frequent absence of one of 
the phalanges in the little toe, especially in the Japanese race, or the 
origin of the biphalangeal thumb, that might lead one to speculate as 
to the phylogenetic history of variations. Practically all other reduc- 


tions, however, find their only logical origin in some injury to the germ 


asm. This injury is manifested in some degree of hypoplasia with 
jury g ypo] 


associated disorientation. Thus we have hypoplasia and aplasia of pha- 
langes and metacarpals associated with clinodactylism, symphalangism, 
hyperphalangism, syndactylism, polydactylism and even hypertrophy 
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The hereditary nature is illustrated in many patients. In the group 
of 100 cases studied by ourselves, of which 78 were used for analysis, 
37 gave a history of heredity. In 20 cases it was stated that it was 
not a family trait, and in 21 there was no statement given. Hall reports 
a family of 300 persons, 100 of whom had some type of brachydactylism 
and interphalangeal ankylosis. Breitenbecher traced a hereditary short- 
ness of thumbs through five generations. Drinkwater investigated a 
family with brachydactylism going through seven generations with 25 
persons living, in all of whom the twenty digits were short. Birkenfeld 
found 332 relatives affected in 103 cases. 

Hypoplasia of the carpus is usually seen with hypoplasia of the 
radial element (absence of radius and the thumb) or of the ulnar element 
(absence of ulna). Its simplest form finds examples in the cases of 
Eaves and Campiche, Connelley and Court, Botreau-Roussel, in which, 
in addition to absence of the scaphoid and semilunar with adjacent 
hypoplastic carpal bones, the styloid process of the radius was absent 

manifestly a small destructive lesion of the radial element. Hoffman’s 
case was a similar radial lesion without styloid invoivement affecting 
the scaphoid, semilunar, multangulum manis and minus. Muller’s case 
was similar with an hypoplastic thumb. No case of isolated ulnar hypo- 
plasia of carpal bones alone has been found. 

The radial lesion presents clinically some iuxation and radial devia- 
tion of the hand. The disability is not great, and no treatment is indi- 
cated except possibly splinting of the growing hand to encourage growth 
in as nearly normal relations as possible. 

Metacarpal hypoplasia may be seen alone or in conjunction with 
phalangeal change. In 42 cases of brachydactylism with metacarpal 
involvement, 31 had involvement of metacarpals alone and 11 had an 
associated shortening or absence of the phalanges (fig. 25). 

In addition to shortening, the metacarpal often shows an atypical 
growth and attachment of the epiphysis. Infrequently an epiphysis 
may be found at both ends. The shadow on roentgen examination is 
often less dense than normal. There may be variations in the form 
of the diaphysis, and almost any grouping, unilateral or bilateral, may 
be present. In our studied group, 29 cases were bilateral and 13 uni- 
lateral. In the 29 bilateral cases, the same metacarpals were involved 


in both hands in 27 and in the 2 other cases the same metacarpals with 


an extra one were involved in one hand. In 2, all ten digits were 
involved and in 1 the second, third, fourth and fifth digits; in 2, the 


fret 


irst digit was involved, and the remainder, largely the fourth digit or 
some combination of the fourth with the third and fifth digits. In the 


1? 
111 
LO) 1 


inilateral cases, 1 showed involvement of all five digits arid 7 showed 
involvement of only one digit. 
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The relative frequency of digital involvement in all cases is shown 
by the fact that in the 42 cases the first digit was involved in 8 cases, 
the second digit in 5 cases, the third in 15 cases, the fourth in 28 
cases and the fifth in 17 cases. 

The phalangeal aplasia and hypoplasias vary from clinodactylism 
with a simple skin and subcutaneous contracture or the more typical 
form of a distorted joint and contracted capsule producing lateral, 
palmar or dorsal deviation, through latent hyperphalangism, manifest 
hyperphalangism, symphalangism to hypoplasia and aplasia of phalanges, 

Clinodactylism finds its origin in most instances in disorientation of 
the epiphysis producing improper alinement of the joint surfaces with 





Fig. 25.—Brachyphalangism and brachydactylism. The photographs show the 
fingers with brachyphalangism in case 27. The roentgenograms show two types of 
brachydactylism from metacarpal hypoplasia (cases 46 and 47). The schematic 
drawing shows the manner of origin. The dots represent disorientation of the 
embryonal tissue. 


corresponding change in the capsule. It is most often seen in the little 
finger and not infrequently in the distal joints, but may involve any finger 
or any joint. It may be seen alone or in conjunction with other lesions. 
Some authors would restrict the term clinodactylism to contractures of 
the little finger involving particularly the distal phalanges and would 
introduce the term camptodactylism to describe somewhat similar lesions 


of other joints and fingers particularly when associated with stiffness ot 


the joints. To our minds, however, these variations are differences 0 
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degree and location only ; therefore, no such distinction should be made. 
[llustrating these variations the histories and photographs of some of 
the patients presenting themselves in our clinic are presented. 


Case 58.—Bilateral clinodactylism of the little finger. 

The patient presented a bilateral radial deviation of the terminal phalanges of 
both little fingers. The middle phalanges were short and distorted, but the move- 
ments at the joints were normal. The right second toe was longer than the 
great toe. 

The patient’s two children, a boy and girl, exhibited the same deformity; in the 
boy the deformity was more marked in the left hand than in the right. 

The family history showed the same lesion running through several generations 
as illustrated in the accompanying diagram, the dark circles showing the affected 
members. 


Paternal Grandmother @ 


Father 





Sister ? © Patient 
. 7 — 


é é 


The following case history illustrates a similar lesion. It wiil be 
noted that the mother and brother present typical simple bilateral clino- 
dactylism. The patient presents a similar lesion in the left hand; the 
right, however, shows associated disorientation of the middle and ring 
fingers in addition to the clinodactylism of the little finger, an added proof 
that the lesion although hereditary shows variations dependent on the 
degree of germ plasm injury and that clinodactylism is not a distinct 
clinical entity but rather a stage in germ plasm injury that may vary 
from generation to generation and in different individuals of the same 
generation. 


Case 57.—Bilateral clinodactylism of the little fingers and assoctated disorienta- 
tion of the right ring and middle fingers. 

The patient presented a radial and palmar deviation of the distal phalanx of 
the little finger of the left hand. In the right hand a similar lesion was present in 
the little finger. Between the ring and middle fingers was a short web, and there 
was marked disorientation of the two distal phalanges of both fingers. There 
was no limitation of motion in the little fingers, but there was marked limitation in 
he distal nhalanges of the middle and ring fingers of the right hand. 


The mother and brother showed similar bilateral clinodactylism of the little 
fingers. 


It will be seen by examining the photographs presented herewith of 
other patients with more extensive destruction that clinodactylism in 
varying degrees is a not uncommon accompaniment. It may be seen with 
of the congenital lesions of the hand. For example, Mosenthal and 


17) 
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Scharff report a family showing hyperphalangism of the second digit. 
brachymesophalangism of the third digit, clinodactylism of the fifth digit 
in varying degrees or absent in various members. Pol noted clinodacty- 
lism of the fifth digit and hyperphalangism of the second and third 
digits in six different families. 

The treatment in the simple cases with slight bone involvement js 
very satisfactory if instituted early in life. It consists in applying 
aluminum splints worn for several months to favor the stretching of 
contracted ligaments and growth in proper alinement. At times it may 
be necessary to apply tension to overcome the contracture. In the 
simple form, however, there is little or no disability attending the lesion. 
Trousseau suffered from this deformity. 

Hypoplasia or aplasia of the phalanges (brachyphalangism) is seen 
in all five digits (see fig. 25). Almost any combination of phalangeal 
reduction may be seen. In the analysis of both hands in the 78 patients 


Fig. 26.—Clinodactylism in case 58. The adult hands, those of the mother, show 
bilateral clinodactylism ; the child’s hands, the son’s, show bilateral clinodactylism of 
the fifth digit and disorientation of the third and fifth digits. 


with brachydactylism already referred to, we found the middle phalanx 
hypoplastic in 17 and absent in 18, a total of 35; the distal phalanx 


was hypoplastic in 11 and the proximal phalanx hypoplastic in 13. It 


is seen that, excluding distal aplasia, simple phalangeal absence 1s 
nearly always of the middle phalanx. Counting all digits on both hands 
the thumb was involved in 6, the index finger in 43, the middle finger 
in 37, the ring finger in 28 and the little finger in 41. In other words, 
there was not much difference in the percentage of fingers involved; 


the thumb, however, commonly escaped. This must not be interprete: 
as meaning that the thumb is infrequently involved, since Hilgenreiner 
has collected reports of 107 instances of three-jointed thumbs. In one 
patient all the phalanges of the fingers in one hand were short; 1 
another the distal and middle phalanges of the second and third digits 
were affected; in two patients the middle phalanx was absent in all fiv 


digits of one hand; in two others, they were absent in the four fingers 





KANAV EL—MALFORMATIONS OF HANDS 


hand, and in one patient with well formed fingers the distal 
phalanges were absent in all five digits of one hand. Esau and 
Pfitzner have presented in figure 27 the various groupings they found 
in a study of the literature. As previously noted, we have observed 


\dditional types. 


Fig. 27—Types of brachydactylism reported by Esau and Pfitzner. 


| . . ‘f- . 
Hypoplasia, aplasia, latent and manifest pseudohyperphalangism and 


‘mphalangism probably generally have their origin in disorientation 


the epiphyses. In hypoplasia, through disorientation and _ possibly 
prematt 


ire ossification, the epiphysis ceases growth or grows in an 
atypical manner, while the diaphysis continues to grow, ending in broad 


| bones. Associated with this one may find biterminal epiphyses. 
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As has been said, any phalanx may be involved; it is more co: 
however, to see shortening of the middle phalanx. 

The next stage is that in which one sees in addition to the middk 
phalanx a disorientation of the epiphysis of the proximal phalanx with 
overgrowth of the radial side so that a protuberance develops, so-called 
latent hyperphalangism. If this growth continues, there is a separation 
of this protuberance to become an atypical proximal phalanx in a four 


ne 


Fig. 28.—Schematic drawing illustrating origin of manifest (second digit) and 
latent (fourth digit) hyperphalangism from disorientation of embryonal tissue 
(See case 16, fig. 42; case 32, fig. 18; case 44, fig. 8.) The fifth digit represents 
symphalangism from the same origin. (See case 40.) 


phalangeal digit, manifest hyperphalangism (fig. 28). In some instances 
one sees the shortened middle phalanx united to the distal phalanx 
without evidence of a joint, assimilation hypophalangism. This maj 
occur with the reduplication of the proximal phalanx so that in spite 
of the extra phalanx added proximally there are still three phalanges 


Variations in these processes may occur, as, for instance, Duken reportec 
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nilateral hypoplasia of the middle phalanx in all four fingers with 
symphalangism between the middle and proximal phalanges of the index, 
middle and ring fingers and between the middle and distal phalanx of the 
little finger. In addition to the proof we have of this origin of hyper- 

halangism through observation of successive stages in various patients, 
we find supporting evidence in the fact that the flexor sublimis attaches 
to segment three and the profundus to segment four, while the extensor 
digitorum communis attaches to segments three and four. Therefore, 
we believe that segment one has its origin from the proximal epiphysis ; 
segment two is the primary proximal phalanx ; segment three is a much 
reduced middle phalanx and segment four is an original distal phalanx. 
\plasia of the middle phalanx may be seen with or without reduplication 
of the proximal phalanx ending in biphalangeal fingers or spurious 
triphalangism. 

These various types of phalangeal disorientation may be seen in 
the same individual or in succeeding generations. 

Vidal reported the case of a patient with short middle phalanges in all 
four fingers of one hand and stated that the condition ran through five 
generations with either latent hyperphalangism of the second digit 
alone, or latent hyperphalangism of the second digit with manifest 
hyperphalangism of the third digit or manifest hyperphalangism of 
both second and third digits. In the five generations there were 10 
cases of hyperphalangism, 20 of clinodactylism and many instances of 
other congenital deformities such as syndactylism and hypoplasias of 
various types. Geelvink studied three members of the same family. 
One had a short metacarpal of the thumb with a short middle phalanx of 
all the fingers in one hand, short middle phalanges of the index and 
middle finger of the other hand and latent hyperphalangism of the index 
finger in both hands. The brother and son of the first had practically 
similar lesions with manifest hyperphalangism of the middle fingers and 
latent hyperphalangism of the index fingers. Klasner, Joachimsthal and 
many others reported some similar observations. 

The hereditary nature of the general type is evidenced by numerous 
examples. 

Some consideration should be given to the question of triphalangism 
in the thumb. Here, if any place, one may assume a phylogenetic 
origin. The controversy has been almost acrimonious without arriving at 
a decision. Some think the biphalangeal thumb arises from absorption 


of a phalanx as a rule, while in the fingers it is seen only occasionally. 
Others think the metacarpal is really a phalanx with an absorption of 
the metacarpal. Joachimsthal believes that at times the triphalangeal 
thumb arises as a duplication of the index finger with an absence of the 
true thumb. Others assume the triphalangeal thumb to have its origin 


YT 


process similar to that described for the four phalangeal fingers. 
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This latter origin seems to us more probable. We base this o1 
presence of associated evidences of disorientation. Bateson reported a 
bilateral triphalangeal thumb with accessory hypoplastic biphalangea| 


rudiment ; Spronk, a unilateral reduplication of a triphalangeal thumb: 
Windle, Farge and Guermonprez, right triphalangism and syndactylism 


between the index finger and the thumb and a left similar deformity with 
an accessory rudiment of the thumb. 

In addition to the assimilation hypophalangism already discussed 
simpler forms of symphalangism are seen, described, unjustly we think, 
as true symphalangism, for instance, a simple union of two phalanges 
without other deformities. These simpler forms are, to our minds, an 
expression of the same disorientation process differing only in that it 
affects the joints and is of a milder degree, although it may be found as 
an accompaniment of other congenital deformities of the hand. It may 
involve single or many joints. Pagenstecher reported symphalangism of 
both joints at the little finger, the distal joint of the middle finger in the 
left hand, with brachydactylism in the right hand and symphalangism of 
both joints of index finger and the distal joint of the ring finger. One 
of our polydactylous and one of our hypoplastic cases showed sym- 
phalangism. 

In addition to the intimate association of the various lesions in the 
hand itself that have already been discussed, such as syndactylism, hypo- 
plasia, syrmphalangism, polydactylism, brachydactylism, etc., other distant 
congenital deformities are seen not infrequently. Pol collected 38 
cases of brachydactylism with associated syndactylism, in 20 of which 
there was some disorientation of the structures of the upper part of the 
arm including 19 with defects of the pectoral muscles. Analogous 
deformities are frequently seen in the feet. 

Fusion of Hand and Arm Elements (Symphalangism, Carpal Fusion 
Radio-Ulnar Synostosis)—In addition to the symphalangism already 
discussed, there is fusion of digits, metacarpals, carpals and arm ele- 
ments. It would seem that this fusion is an expression of a mild dis- 
orientation of tissue which originated in the germ plasm and is expressed 
by a lack of proper differentiation of the elements. 

In the fingers there is every grade from simple webbing to partial or 
complete fusion of all the finger elements. This will be discussed when 
syndactvlism is considered. There is lack of differentiation also of the 
metacarpals, the degree varying from complete fusion to the separation 
of the metacarpals except for a small attachment. More commonly such 
nonseparation is seen at the proximal end. 

Fusion of the carpals may appear as an isolated phenomenon or in 
association with that of other bones. Other congenital lesions may be 
present. Many groupings of fused carpals with the absence of other 
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il bones are reported, as, for instance, fusion, unilateral or bilateral, 

the semilunar and scaphoid with or without distortion of adjacent 
hones: fusion of the semilunar with unciform and cuneiform and of the 
os magnum with the trapezoid; fusion of the semilunar with the os 
magnus and unciform, scaphoid atypical in form; fusion of trapezium 
with the first metacarpal, and of the trapezoid with the second meta- 
carpal. 

Radio-Ulnar Synostosis: Because the picture is more or less uni- 
form, congenital radio-ulnar synostosis has been classed as a clinical 
entity. The disorientation finds its chief expression in the failure of 
separation of the ulna and radius at their proximal ends. The union 
commonly extends over 3 to 5 cm., although it may be more or less. 
[here are two types, first, that in which the union occurs in the normal 
position and second, that in which the head of the radius is dislocated 
anteriorly and exceptionally posteriorly. The surrounding structures 
may be normal with the exception of the shortening and atrophy of the 
muscles having to do with supination, or more or less disorientation of 
the surrounding structures may be present. The embryonic radius lies in 
pronation, the ordinary position of the radius in these cases. It is fre- 
quently thickened and bent outward, thus producing a wide interosseous 
space. However, Boskoschny reported a case with a normal form of 
radius and a thickened ulna, and Wilkie and Feidt reported a case with 
thickening of the distal end of the radius. The supinator muscles are 
deficient; Dawson reported a case in which the supinator brevis was 
absent. The pronators are shortened, and the axis of function of the 
other muscles is changed. 

In the second type with greater disorientation, the head of the radius 
may be partially absent and the radius itself is commonly dislocated 
anteriorly with an atypically placed articular surface on the lower end of 
the humerus; the orbicular ligament may be aplastic, and not uncom- 
monly the lesion is associated with other deformities of the radial element 
as would be expected, e. g., radial syndactylism (Reise), polydactylism of 


the thumb (Schmid), absence of both thumbs (Joachimsthal), right 


+ 


torearm short with a small hand and hyperflexion at elbow (Blumen- 
thal), and short humeri (Boorstein). Distant associated congenital 
inomalies are also reported, e. g., abnormal knee joints in a father and 
son (Roskoschny ), club feet and, a not infrequent finding, mental defi- 


c1ency 


Che hereditary nature is well established. Abbott recorded 7 


instances out of 40 persons in five generations, and Beuchard, 
Blu 


similar observations. 


enthal, Feidt, Pforringer, Ombredanné and von Sury have made 


ireig collected reports of 84 cases. In this group there were 47 
and 32 females; the sex of the others was not mentioned. The 
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condition was bilateral in 59 cases, and of the remainder, left-sided in 16 
and right-sided in 9 persons. 

These observations prove this lesion also to have its origin in the 
germ plasm, and we may assume that the varying pictures are but an 
expression of the degree of germ plasm injury, so that while for the 
sake of discussion we may speak of two types, yet in reality no such clear 
distinction exists. 

Synostosis of the distal ends of the ulna and radius is uncommon, 
although the case reported by Appraille proves that the deformity may 
occur. 

There may be little interference with function, as is shown in our case 


herewith presented (fig. 29.4). The patient, a physician, complained of 


little or no disability. There may, however, be considerable impairment 


of function. Supination is carried out very largely through the action 
of the arm and shoulder. This action is naturally inadequate and at 
times is a severe handicap, especially in the higher degree of dis- 
orientation. 

In the more disabling lesions operative treatment may be indicated. 
Kummel and Rais divided the synostosis in their cases. In Rais’ case at 
least no improvement of function occurred. After division of the bony 
union, Schilling interposed the extensor carpi radialis and secured such 
improvement that there was 78 degrees of rotation in two months. 
Aitken used the anconeus. Morestin and Stretton, after separating the 
ulna and radius, resected the head of the radius and secured marked 
improvement. Dawson operated on his patient five times, dividing the 
bridge, freeing the head of the ulna and dividing the interosseous liga- 
ment, but secured no benefit until he excised the head of the radius. 
Sever obtained the same result by the much simpler procedure of 
osteotomy on the shaft of the radius distal to the synostosis. This opera- 
tion is simple and yet as certain of good results as more complicated pro- 
cedures; therefore, we quote his description of the procedure. “An 
incision 114 inches long was made on the outer side of each forearm 
about two inches below the elbow joint. About ™% inch of each radius 
was resected. The arms were put up in plaster casts fully supinated 
and kept so for six weeks.” While Sever’s case did not require division 
of contracting fascial bands, interosseous ligament or shortened fibrosed 
muscles, division may be necessary in some instances. It will generally 
be advisable to insert adjacent connective tissue or muscle between the 
ends of the resected bone to prevent bony union. The procedure should 
always be followed by intensive and prolonged physical therapy designed 
to develop the atrophic muscles, to maintain mobility and to educate the 
child in the use of the hand. 
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SYNDACTYLISM 
the consideration of syndactylism, too often the clinical pictures 
the simpler forms are presented as the typical picture of the mal- 
formation and no consideration is given to its appearance in association 
with the hypoplasias and aplasias. On an analysis of these simpler 


ae 
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Fig. 29.—A, radio-ulnar synostosis in case 53. B, ulnar syndactylism with 
linodactylism and beginning polydactylism of distal phalanx (fourth) in case 17 
aplasia of the second, third and fourth digits with syndactylism in case 24. 
, Syndactylism and disorientation of the third and fourth digits in case 12. The 
schematic drawing illustrates the origin of radio-ulnar synostosis and ulnar aplasia 
with syndactylism. 


tort 


s, deductions as to etiology, pathology and clinical pictures have 
vecn made. A study of the problem, however, discloses that syndactyl- 
ism, wherever it appears, is the result of the same process of disorienta- 


tiny: 


tissue growth expressed only in a difference of degree. 
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When one considers these various clinical pictures it is evider 


any assumption that syndactylism arises as a reversion to the type | 


amphibian ancestors has no reasonable foundation and that the on! 


sonable hypothesis is that it is an expression of disorientation of 1 
growth arising probably through germinal origin. This has already bee; 
considered in the general discussion of the origin of congenital malfor 
mations. ‘The simpler forms, skin and connective tissue syndactylism 
and syndactylism with polydactylism without hypoplasia, are an expres- 
sion of disorientation of growth not sufficiently great to cause destruction 
of tissue. The complicated forms, syndactylism with hypoplasia and 
aplasia, follow as a result of disorientation of tissue growth around an 
area of necrosis, similar to the picture seen in abscess formation in adult 
tissue where around the central necrosis appears round cell infiltration 
followed by scar tissue growth binding all structures together into an 
atypical mass of muscular, vascular and nerve tissue. 

lor the sake of clearness it may be advisable to divide our cases into 
these two types. It will be seen from an analysis of our personal cases 
that while there is every gradation of tissue change from the simplest t 
the most complicated form, yet a simple grouping of those appearing 
without and those with aplasia illustrates two rather dissimilar clinical 
pictures. It will also illustrate the predilection of syndactylism for the 
embryologic ulnar and radial groups predicated previously in the general 
discussion of etiology. 

In the 60 cases of congenital malformations used for study, 34 
showed some degree of syndactylism. If these are divided into four 
degrees, the first two simple and the last two complicated with aplasia 
these degrees would be as follows: first degree, skin and connective tissue 
only; second degree, soft tissue combined with bone fusion or dis- 
orientation, i. e., fusion or polydactylism ; third degree, peripheral aplasia 
with svndactylism; fourth degree, central aplasia with syndactylism. 
study of these presents the following statistics: 


Bilateral Left 
Ist degree 
2nd degree 
3rd degree 


4th degree 
29 


\n analysis of all hands (49) as to digits involved follows : 


I II WI IV V\ 
Ist degree Left l 3 12 11 
Right.. 1 
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Part Involved of 49 Hands 
Radial Ulnar 


Fe oe ee 2' 3 ’ 29 


0 


forms complicated with aplasia.12 18 


lorms 


(he discrepancy in figures in the complicated forms is due to the 
mplete aplasia of elements in certain hands. 

When we analyze these figures we see that in the simple forms in 
ractically all instances the lesion is found involving the ulnar or the 

ar and medial elements alone, which is what one would expect when it 
s remembered that the thumb arises separately from the radial element. 


Qn the other hand, where there was serious aplasia, which must occur 


rlier in embryologic formation before separation of the buds, the radial 


en 


nent (thumb) is frequently found combining with the medial element 
lex finger) or all the digital elements may be involved. 

\n analysis of our cases in relation to the four arbitrary degrees 
ntioned discloses the following: 

Degree.—Syndactylism of soft parts only, 17 hands. The 
vylism was between the third and fourth digits exclusively in 10 

second and third digits, 1 case; the second, third and fourth 
case, and the third, fourth and fifth digits, 1 case. 

Second Degree-—Syndactylism with bone involvement or polydac- 
lism, 13 hands. The syndactylism was between the third and fourth 
gits exclusively in 10 cases; the fourth and fifth digits, 1 case; the first, 

and third digits, 1 case, and the first and second, third and 
digits, 1 case. Eleven of these hands showed polydactylism, 2 
the fifth digit, the others of the third or fourth (see figs. 42 
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Third Degree——(a) Distal peripheral aplasia with syndactylism, 
Here one would expect a diffuse superficial lesion more marked at the 
periphery due to the superficial blistering and superficial destruction with 
proximal simple syndactylism (see figs. 2, 9, 24, 29 and 42). An 
examination of this group discloses five hands presenting the clinical 
picture of close bony fusion of distal phalanges, at times with beginning 
polydactylism of the distal phalanx (see fig. 29 B) with soft tissue syn- 
dactylism proximally, generally involving the four fingers and sometimes 
the thumb also. 

(b) Ulnar or radial peripheral aplasia and syndactylism. These 
forms grade into the peripheral distal type. They are associated with 
ulnar or radial hypoplasia of greater or lesser degree and are character- 
ized by distal aplasia and proximal syndactylism of the part involved 
(see figs. 11 and 12). 


Fourth Degree.—Extensive central aplasia with lateral syndactylism 


and proximal syndactylism, if any rudiments of central digits are present. 
Here, owing to the severity and extent of the lesion, the radial element 
(thumb) is frequently bound to median element (index finger) and the 
ulnar elements remaining are bound together (see fig. 14). If rudiments 
of the central digits remain, the digits are frequently all combined 
together sometimes in bizarre forms (see figs. 14 and 16). 

[t must be clearly understood that these degrees are not described 
as separate clinical forms since each degree grades into the next. They 
are separately described only with the purpose of presenting a com- 
posite picture of syndactylism and explaining its genesis. Moreover, 
[ am aware that an analysis of a larger group would certainly present 
a quite different summary of digits and parts involved, but that the 
general deductions will be found true is believed. The presentation 
does give one a conception of the genesis of syndactylism and an 
explanation of the associated lesions: polydactylism, symphalangism, 
bone fusion, other forms of disorientation and aplasia. 

In passing, it is interesting again to draw attention to Bagg’s 
statistics of experimental inbred foot defects in 413 animals, 300 of 
which had club feet with syndactylism and 9 syndactylism alone. The 
frequency in man of associated foot defects and occasional presence oi 
other congenital malformations should also be mentioned (e. g., case 29, 
foot defect, hypospadias, closure of Steno’s duct; case 34, defects of 
femur and fibulae). 

The hereditary tendency, particularly in the simpler forms, is well 
marked. For example, one patient (case 15) had two sisters, one 
nephew and a cousin; another (case 18) had a maternal father and 
grandfather, an uncle and a child with similar lesions. In the more 
severe forms with aplasia the hereditary history was not so marked. 
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fhe union of the digits may be of any degree, simple skin and 
connective tissue with a wide separation or closely bound together even 
to complete bony union. The interdigital blood vessels and nerves may 
be separated or fused throughout any part of their length. The tendon 
sheaths may be separate or partly or completely fused (case 14). The 
tendons may be separate, lie in a common sheath or be fused (case 32). 
The bones may be partially fused, especially the distal phalanx (case 17) 
or throughout their length. The nails may be completely fused. Dis- 
orientation of joints and soft tissue may give rise to fixation or to 
contracted and distorted digits. 

In polydactylism the extra digit may be of any size and have any 
degree of fusion with the normal digit and frequently shows consider- 
able distortion in growth. Aplasia has already been discussed in a 
previous section where also will be found a consideration of disorien- 
tation of the bones both as to shape and position. 


TREATMENT 

For over a century the treatment for syndactylism has followed the 
changing conceptions of the principles of surgery, first the crushing and 
cutting of the webs, then the production of a scar-lined canal at the 
web followed by the cutting of the web, later the introduction of 
epithelial lined canals by pedicled flaps and various types of flaps from 
the fingers to cover the defects on the sides following the cutting of 
the web. Subsequently, the introduction of Thiersch grafts to supple- 
ment these various procedures improved the results, although in many 
instances they left much to be desired. With the introduction of the 
full thickness free skin graft, our conception of the proper care of 
these patients was completely revolutionized. Instead of the skin graft 
being simply a supplement to the older methods, we now conceive it to 
be the principal factor in treatment and the earlier procedures to be 
subsidiary or to be used only in the simplest forms. The reasons for 
this are manifest to any one who has had experience with them. On 
paper, the operative procedures as sketched appeared to be ideal, but 
when applied in practice, except in the simplest cases with a wide web, 
they were found to be inadequate and were followed by contracture of 
the fingers and partial return of the web. No matter which type of 
operative procedure had been chosen for the individual case, when the 


fingers were separated the available skin was almost always found to 
b 


e inadequate, and a defect would be left, or, as the surgeon would 
suture the flaps with tension, the skin would either slough or, if it 
healed, would be bound so tightly as to interfere with function. If 
the defect was covered by a Thiersch graft over scanty subcutaneous 


tissue, mobility was impaired. The extensive scar tissue formation 





298 ARCHIVES OF SURGERY 


following the more complicated procedures or the subsequent contrac- 
tion of the line of scar in the simpler procedures gave unfortunat 
sequelae. Unless the commissure was reestablished with normal skin 
without a scar across it, the result was not ideal. 

With a free full thickness skin transplant these disabilities can be 
avoided and a nonbinding, mobile covering of the defect be secured 


with a far better result and greater promise of permanency. In the 


simplest cases and as a supplement to skin grafting, the older pro- 


cedures may be used to advantage. No surgeon, however, should 
approach any case without being prepared to do a skin graft, since 
the defect is always greater than is anticipated. On the other hand, since 
older methods do have advantages in some instances, a familiarity with 
them is necessary, and therefore a brief description of the more com- 
mon procedures is given. 

The earliest procedures aimed only at severance of a wide web and 
consisted of some form of pressure applied between the fingers, such 
as a cutting ligature, forceps, glass prisms, etc. (Maisonneuve, Verneuil, 
Giraldes, Dupuytren, Fabric and others). Such a procedure could be 
applicable only to the simplest cases and is based on improper surgical 
principles, since subsequent contraction of the scar with return of the 
syndactylism is likely to occur. Simple incision with suture has the 
same objection to its use. 

The next stage in the development of the operative pre cedures was 
the introduction by Rudtorffer (1801) of a tunnel through the base 
of the web produced by drawing through a lead thread which was 
permitted to remain until cicatrization took place. Later, the remainder 
of the web was severed by clamps. Others used silver wire, India 
rubber cords and glass tubes. After forming the cicatrized canal, 
Velpeau cut and sutured the web. The same objection can be mad 
to these methods as to the earlier procedures. 

\ new principle was introduced when Zeller (1810) proposed io 
make an inverted V-shaped flap of skin on the dorsum of the web with 
its base at the metacarpophalangeal joint. The remainder of the web 
was cut in the midline and sutured, the tip of the inverted V skin flap 
being drawn across the commissure and the tip sutured to the palm 
\gnew later suggested practically the same procedure. The production 
of an epithelial covered commissure was a real advance. As the tip of 
the flap was liable to slough, Dieffenbach made the next advance in his 
suggestion that the flap should be quadrilateral rather than triangular 
(fig. 30). 

Morel-Lavalle and Morton now suggested that instead of one flap 
two should be made, one palmar and one dorsal. Morel-Lavalle’s sug 


gestion was for two triangular flaps, the tip of the palmar one to b 
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ught through to the dorsum and the dorsal to the palmar surface. 


he tips were sutured to the respective surfaces and the flaps side-to- 
side. The remainder of the web was cut and sutured over the respective 
gers. 

Félizet (1892) introduced a new principle. Palmar and dorsal 
quadrilateral flaps were made at the base of the web. The palmar 
dap had its base proximal in the palm, the dorsal flap its base distal 
ou te web with the free end raised proximal from the base of the 
web. A wide opening was then made through the connective tissue 
holding together the bases of the proximal phalanges, and the flaps 


Fig. 30.—Zeller-Dieffenbach’s operative procedure for syndactylism. 


c 


Fig. 31.—Félizet’s operative procedure for syndactylism. 


were drawn through. The palmar flap was sutured to the cut edge 
of the skin over the metacarpophalangeal joint, and the dorsal flap 
Was sutured to the edge of the palmar surface of the web. A canal was 
thus formed which was lined distally by the dorsal flap and proximally 
by the palmar flap. Later the remainder of the web was severed and 
the edges were sutured (fig. 31). 

\nother step in the operative procedure suggested by Didot (1850), 
tollowed by Diday in the same year and later by Nélaton (1884), has 
been widely used by surgeons. No operation could appear more ideal 


L, . a . . - . . . 
when presented in schematic form and yet give rise to more unsatis- 


‘actory results when applied to the average case than this procedure. 


7 


certain instances, however, the principle is of value. The attempt 
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to apply it universally is disastrous, since the flaps are seldom fo 


to be adequate, and moreover the commissure is not well covered by s| 


The Didot operation consists in making quadrilateral flaps with the 
base extending the length of the artificial web. A dorsal flap is made 
by making a longitudinal incision on the dorsum of one of the involved 
fingers (4) the length of the web with two transverse incisions at the 
end of the longitudinal incision. The transverse incisions extend to the 
middle of the dorsum of the other affected finger (B). This flap is 
raised from the subcutaneous tissue, being still attached throughout its 
length on finger B. An incision similar in form is made on the palmar 
surface except that the flap is reversed, the base remaining attached to 
finger A. The interdigital connective tissue is cut and the flaps wrapped 
around the respective fingers, one being sutured on the dorsal and the 


other on the palmar surface of the respective fingers, A and B (fig. 32) 


AB 


Fig. 32.—Didot’s operative procedure for syndactylism. 


Tubby (1912) combined Feélizet’s and Didot’s procedures. After a 
canal was made through the base after the method of Felizet, as prev! 
ously described, a glass rod was inserted and held in place by supports 
extending downward from a metal cuff around the wrist. After healing 
had taken place, the respective fingers were covered with skin by Didot’s 
method, the glass rod still being used to retain the commissure in a 
proper position. 

A new feature was added by the procedures of Faniel (1911) and 
Rudulesco (1923). They sought to avoid some of the disadvantages ot 
the Didot operation by making the flaps in a different form. Faniel’s 
operation consists in making Z-shaped incisions on the dorsal and palmar 
surfaces across the web and the involved fingers. If digits A and B 
are involved, the dorsal incision begins at the middle of the dorsum of 
digit | at the distal level of the congenital web and is carried trans- 
versely across to the middle of digit B; from here it passes obliquely 


downward to the middle of the metacarpophalangeal joint of A, then 
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uely upward and transversely to the middle of the dorsum of the base 
‘the proximal phalanx of digit B, thus producing two triangular flaps 
with the pedicles attached to the dorsum of the two digits, respectively, 
the upper flap to digit A and the lower to digit B. On the palmar sur- 
face a similar incision is made, but reversed so that on the flexor surface 
the upper flap is attached to digit B and the lower to digit 4. After 
the connective tissue web is removed, the dorsal and palmar flaps of 
digit 4 are wrapped around that finger and digit B is covered in a 
similar manner (see fig. 33). 

Rudulesco, in an effort to avoid the sloughing of the apexes of the 
triangles noted following Faniel’s operation, suggested making the 
reversed incisions in the form of a question mark. Here the dorsal 
incision begins at the distal end of the web at the junction of digit A 


with the web. The incision is carried proximally half way up the 


Fig. 33.—Faniel’s operative procedure for syndactylism. 


finger, then crosses obliquely across to the dorsum of digit B and 
proximally in a curved line down to the metacarpophalangeal joint, then 
curving across to the base of digit A and somewhat distalward. <A 
reversed incision of similar nature is made on the palmar surface not 
extending so far down in the palm, however. Thus in the distal part 


the operation is similar to the Didot procedure, while proximally there 


ire two rounded flaps of skin, one palmar and one dorsal. The palmar 
flap is brought about the base of the finger to which it is attached and 
the dorsal about the other, and the edges are sutured together in com- 
missure. If necessary, Thiersch grafts cover any defects (fig. 34). 
Villechaise and Jean (1927) combined the Zeller-Dieffenbach-Didot 
perations, making a palmar quadrilateral flap extending well to the end 
the web with its base proximal. On the dorsum they used two 
juadrilateral flaps by making a longitudinal incision the length of the 
web through its middle, then two transverse incisions at the ends 
extending to the middle of the dorsum of each involved finger. These 


} 
Hoy 


s then were raised, their bases being attached to the respective fingers 
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longitudinally the length of the web. The palmar flap was brought 
across the commissure and attached to the edge of the dorsal ski; 
the longitudinal flaps were wrapped about the respective fingers 
35). If the fingers were closely attached with little web, they suggested 
taking a long pedunculated flap from the dorsum of the hand wit! 


ho 
ix. 


its 
base at the metacarpophalangeal joint and its apex proximal and lateral] 
This was swung to cover the defect on the side of one finger. Others 
have suggested similar procedures. Should such pedicled grafts }y 


used, they should be tubed, but where such an extensive plastic opera- 


tion is advisable, surely free full thickness grafts are preferable. 


Ye . 


f \ F 2 \ \ | 
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-Rudulesco’s operative procedure for syndactylism 


t , 
ce 


‘ 
‘ 


Fig. 35.—Villechaise and Jean's operative procedure for syndactylism. 

When all four fingers are involved, J. S. Stone has proposed to mak« 
a dorsal incision along the full length of the web between the middle 
and ring fingers with transverse incisions across the ends, thus forming 
two quadrilateral flaps with pedicles on the little and index fingers. The 
webs between the index and middle fingers and the ring and little fingers 
are cut, and the flaps are wrapped around the index and. little fingers. 
A graft is then applied to the remaining denuded surface and, after 
healing, the middle and ring fingers are separated. In our judgment, 
this operation is also inferior to free full thickness skin grafting to be 
described. 

As mentioned previously, the foregoing procedures are for use onl) 
in the simpler cases or as supplement to a free full thickness skin 
graft. 
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[f the syndactylism is due to a simple wide web and there is no 
reasing deformity of the fingers, it is advisable to delay operation 
from the fifth to the twelfth year. If there be considerable deformity 
resent, however, or probability that it will increase, earlier operation 
ould be performed even during the first year of life. Here we refer 
to an increasing distortion of joint development, contraction of the 
fingers and impairment of growth seen in closely bound fingers, poly- 
dactylism, and those patients in whom the syndactylism is associated with 
aplasia. 
Our operative procedures must end in digits that flex freely, have 
. mobile covering and have no scars that in contracting will cause disa- 


In exceptional instances this result may be secured by one of 


the foregoing methods. Usually, however, to insure this result we 


transplant free full thickness skin grafts. 

We regard the following principles to be essential. Careful con- 
sideration should be given before operation as to the advisability of any 
operative procedures. In certain aplasias with loss of tendons and 
hypoplastic bones, the function may be impaired. In case of doubt, 
skin grafting should be done rather than depend on inadequate plastic 
procedures. The operation must end in a commissure covered by skin 
with no scars across it. There must be no scar line running down one 
finger across the commissure and up on the other finger, since such 
scars contract and reestablish the syndactylism and also impair adduction 
and abduction of the fingers. Therefore, we seek a zigzag long scar 
line extending into the palm and dorsum of the hand. In incising the 
web, care should be taken not to injure the digital nerves and blood 
vessels. [xcept in the simplest cases, one side of a finger only should 
be operated on at one sitting since the vitality of a finger may be 
jeopardized by accidental injury of blood vessels or by the bilateral 
compression used in case of skin grafts. 

When supernumerary digits are present, they should be removed 
unless their removal will impair the vitality of the finger or end in 
distortion. 

When free full thickness skin grafts are used, the incision should be 
carried one-half inch down on the palm and to the head of the meta- 
carpal on the dorsum. The edges of the skin of the severed web 
should be freed from the underlying connective tissue of the adven- 
titious web if it is bound to it. An accurate pattern of the defect is 
cut 


t from some flexible material such as waxed gauze, crinoline or tin 


4 ] 
oul 


In making this pattern, consideration should be given to the 
normal outline of the web. It is noted that the web inclines dorso- 
roximally from the flexor surface of the palm to the knuckle, and an 
ittempt should be made to restore this anatomic conformation (fig. 36). 
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\n artificial perpendicular dorsopalmar web is unsightly, and is avo 
by proper preparation of the bed and particularly by the proper « 
lining and suture of the skin graft. Special care should be taken in 
outlining the graft not to turn the pattern over, otherwise a negative 
of the pattern will be secured and the graft will not fit the defect. 
The skin chosen for transplant should be thin and hairless. Such 
skin can generally be secured from the inside of the arm or thigh. In 
cutting the graft, semicircular tongues should be made on the graft to 


fit into the incisions prolonged into the palm and on the dorsum. This 


Fig. 36.—Anatomic sketch to show dorsal inclination of the interdigital web and 
extent of the incision for syndactylism; a, palmar; ), dorsal. 


_ 


Fig. 37.—Incisions preparatory to free full thickness skin graft. 


insures a skin-covered commissure and an irregular elongated scar line, 
which even though contraction takes place will not end in contraction of 
the fingers or return of the disabling web. To restore the normal dorso- 
proximal inclination of the web, the two arms of the graft extending 
from the new web should be cut in the form of an obtuse angle of about 
130 degrees (figs. 37 and 38). 

The graft should be trimmed close and applied with pressure sponges 
and dressings after the careful technic imperative in free full thickness 


skin grafting, especial care being used to see that adequate separation 


and pressure are applied at the web to insure free motion at the meta- 
carpophalangeal joint and the dorsal inclination previously mentioned 
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Vhen a simple wide web is present, one of the earlier plastic meth- 
ods may be used if by it one may be sure of a skin-covered commissure 
no restriction of motion, although even here the skin graft is often 
d advisable since after incision the defect is generally greater than 
had been anticipated. When a skin graft is applied and there is a wide 


web, one may be able to incise the web anteriorly and posteriorly close 


to one finger and suture the two flaps about the other with a skin graft 


applied to the remaining defect on the first finger and over the web. 


Fig. 38.—Application of free full thickness skin graft. Note the shape of the 


OTralt (c). 


Here also the incisions should be carried well proximally and tongues 
of skin should be applied on the palmar and dorsal surfaces as previously 
suggested. If a graft to the sides of both fingers is anticipated, the web 
is cut down its middle line. If three fingers are involved, a simple 
plastic operation may be done between two of them and a skin graft 
between the other two since it is desirable to avoid a graft on two 
sides of the same finger, because of fear of impairing the vitality of 
the finger by pressure on its two sides. If all four fingers are involved, 


ty 


etter to operate in two stages, treating the web between the index 
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and middle fingers and the ring and little fingers at the first and 


that between the middle and ring fingers at a later time. When 


the 
syndactylism is between the index finger and the thumb, a wide flap suffi- 
cient to permit full extension and abduction of the thumb is impera- 


tive. This should be lapped widely on both the dorsal and palmar 
surface, normal skin being incised if necessary to permit this freedom 
of motion. In the thumb-index syndactylism particularly the surgeon 
should not attempt simple plastic procedures unless they will insure 
perfect mobility. 

When terminal bone syndactylism is present, repair by free full 
thickness skin graft is the ideal procedure (figs. 39 and 40). In these 


Fig. 39.—Sketch of the hand with complete fusion of the distal phalanges (third 
and fourth) with fusion of the tendon sheath, but separate tendons, and clinodactyl- 
ism (fifth) in case 14. The line of separation of fingers is shown in a. 


cases particular care must be exercised not to injure the blood supply 
and nerves since they are generally atypical in their division and distribu- 
tion. Also attention should be given to the tendons and tendon sheaths. 
If the tendons to the two fingers lie in a common sheath, simple longi- 
tudinal through-and-through incision of the common sheath between 
the two tendon groups is all that is necessary. The two sheaths thus 
formed cannot be sutured longitudinally, but the applied skin graft will 
close the sheaths and work satisfactorily. If one or the other of the 
tendons is incomplete, some judgment is called for in the decision as 


to which digit the complete tendon should remain attached. In cas 
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( 


the decision lies between the thumb or index finger, naturally the 


thumb would be chosen and any plastic operation on a tendon, if done, 


be applied to the least important digit, here the index finger 


would 
case 32). When the nail is fused it may be split longitudinally with 
the distal phalanx, if the distal interphalangeal joints are separate, and 
‘omplete function will be restored by bringing the skin graft to the end 
‘the finger. Even in partial fusion of the joint, considerable function 
ay be retained by splitting the joint and phalanx longitudinally. Here, 
hows ver, the attachment of the tendons must not be overlooked. When 


marginal aplasia is associated with extensive syndactylism, it is surpris- 





__ Seetion of finger 
Common sheath of two flexor tendons . 


Sectioned distal phalanx 
Flexor feudou 


Sketch of ope rative procedure in case 14. 


n sheath for the two tendons in d. 


ng how much function can be secured by skin grafting in stages, par- 
arly in the fingers (fig. 41). There is generally some tendon 
ttachment, and when the aplasia is of the distal phalanges alone con- 
siderable mobility of the individual fingers can be secured; when the 
lasia involves the middle phalanx, but little flexion of the fingers can 
expected since there is commonly intra-articular or periarticular dis- 
rientation leading to permanent disability. The fingers can be made 
ore sightly, however, and the function can be increased somewhat. 
the aplasia is on the radial side with involvement of the thumb, 

is not infrequently disorientation of the intrinsic muscles of the 
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thenar group with permanent impairment of function. Here especial 
care should be given to securing stability of the thumb and function 
of the flexor longus and brevis pollicis. This comes under consider- 
ation particularly in connection with extensive central aplasia (lobster- 
claw hand) where there may be serious disorientation of the structures 
of the thumb. Here, if there is good function in the index finger- 
thumb syndactylized group with great disorientation, separation of the 
two should be decided on only after serious consideration. In several 
central aplasias with lateral syndactylism we have, however, been able 
to secure considerable cosmetic and functional improvement by skin 
grafts between the thumb and index finger and the ring and little finger 


with a central suture bringing the separated index and ring fingers 


together (see case 30, fig. 17). 


Fig. 41.—Complete distal aplasia and syndactylism of all digits in case 23. The 
roentgenograms were made before and after operation and the photograph after 
free full thickness skin grafting between aplastic digits. 


In the complicated cases with disorientation of joints and the sur 
rounding tissue, splinting and physical therapy may be necessary to 
secure the best results. 

POLYDACTYLISM 

It is in polydactylism particularly that proponents of the theory that 
congenital malformations arise as a reversion to type think they find 
support, but attention has already been drawn to the fact that Prentiss 
and others have found in embryology, paleontology, comparative anat- 
omy or the phylogenetic history no basis for this assumption. The 
presence of polydactylism in Lineback’s 22 mm. embryo and Schoo’s 
9 cm. embryo should disprove the possible etiology from amniotic bands. 
It is, therefore, reiterated that the only reasonable assumption is that it 


arises as a disorientation of embryonal tissue originally activated from 
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rerminal cells. This disorientation is of a slightly greater degree 
that giving origin to simple syndactylism and one that involves the 
anlage in addition to the superficial structures. It is a not uncom- 
accompaniment of syndactylism and may be associated with aplasia 
art of the hand although this is less common. As we would expect, 


the disorientation of bone anlagen that produces polydactylism not 


uncommonly ends in hyperphalangism, both latent and manifest, sym- 
phalangism and clinodactylism. Polydactylism is very frequently sym- 
metrically bilateral, has a history of it or allied lesions running through 
several generations and often is associated with somewhat similar lesions 
affecting the feet, especially the radial side. It is not infrequently 
associated with other congenital malformations such as acrocephalia, 
scaphocephalia, harelip and various other lesions. 

Polydactylism is seen in two general types, the first represented by 
the dichotomy, partial or complete, of the individual digits, the second 
by the so-called mirror hand. The first is the common type. In this 
any or all the fingers may be involved. Generally, however, the 
involvement is more simple, and most often it is seen in one of four 
groups: involvement of the little finger alone, of the middle and ring 
fingers, of the index finger or of the thumb. The first, third-and fourth 
groups are the most common. 

The little finger presents the simplest type. There may be a com- 
plete separation into two digits, with or without syndactylism and at 
times with a fully developed extra metacarpal. Generally, however, the 
added finger is aplastic with no tendon supplying it and having only 
atypical rudiments of bone. Not infrequently simply tags of skin and 
subcutaneous tissue attached to the base of the finger or the ulnar side 
of the hand (case 48) are seen. The metacarpal may show beginning 
distal dichotomy, and the ulnar carpal bones may be atypical. 

\ more complicated type is that seen when the middle and ring 
fingers are involved. While complete separation may occur, syndactyl- 
ism between the partially or completely formed extra digit and the other 
digits is generally present. The extra digit is generally very atypical 
as to form, development of nerve and blood vessel supply and tendon 
attachment. The joints are often atypical. The parent digit, while often 
complete, not infrequently presents joint distortion, latent and at times 
manifest hyperphalangism. Partial polydactylism as represented by 
division of the distal phalanx alone is not so common as in the thumb. 
There may be reduplication of the metacarpals, but, if involved, one 
more often sees distortion of the epiphysis or distal bifurcation (figs. 
+2 and 43). The syndactylism so obscures the lesion that the incipient 
cases of polydactylism may be overlooked unless x-ray pictures are taken. 


\ 
\s 


would be expected from the common embryologic origin of the little. 


and middle fingers, these three may be associated in disorientation. 
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Fig. 42.—Polydactylism in father and son (cases 15 and 16). 
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Fig. 43.—Polydactylism in mother and daughter (cases 18 and 19) 
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\hen one considers polydactylism of the medial element or index 
there is considerable confusion, and often one hesitates to say 
wut dissection which would reveal muscle attachments whether an 
digit lying to the radial side has its origin from the index finger 
rthe thumb. This confusion arises from the fact that hyperphalangism 
of the thumb is not uncommon, and a careful survey of the cases 
reported convinces one that in some instances triphalangeal thumbs have 
heen called extra index fingers, and that the converse is also true. It 
is our belief that polydactylism in the index finger is less common than 
in the other digits. Surely not a great number of atypical rudimentary 
forms are found. 

Polydactylism of the thumb is an especially interesting study. Atten- 
tion has already been drawn to the frequency of hyperphalangism of the 
thumb and the interesting questions as to whether the metacarpai is a 
real metacarpal or a proximal phalanx. Owing probably to the fact 
that the thumb is the only digit having origin in the radial element, it 
presents polydactylous forms peculiar to itself, as, for instance, the fre- 
quency of dichotomy of the distal phalanx, hyperphalangism, its not 


i 


infrequent division into three partial or complete digits and the substi- 


tution for it of a mirror hand in cases presenting this malformation. 
The disentangling of these complex pictures often presents difficulties 
Partial or complete bifurcation of the distal phalanx is fairly com- 
n (fig. 44). The extra phalanx and normal phalanx may be of 
equal or unequal sizes. ‘The atypical phalanx may be on either side 
but is generally on the radial side. If there is a greater separation of 
elements, generally one or all are atypical. If two, the’ more atypical 
generally lies to the radial side; if three, it is not uncommon to see the 
best developed digit triphalangeal and lying between two markedly atyp- 
ical rudiments. However, almost every degree of development of the 
two or three digits may be seen. Extra metacarpals may be present or 
‘one may be bifurcated. Syndactylism between the distorted digits 
is often seen. 
\s examples of these forms the following may be mentioned: 
SPRONCK.—Two metacarpals present, with a two phalangeal digit 
attached to the outer one and a three phalangeal digit to the inner one, 


the two being bound together in syndactylism. 


WINDLE.—Right hand, triphalangeal thumb in syndactylism with 
index finger; left hand, the same condition with two rudimentary pha- 
langes attached on the outer side to the normal metacarpal. 

CARRE.—Double radius probably and probably three fairly normal 


} 
DS 


ATESON.—Triphalangeal thumbs, bilateral, with two rudimentary 
nges on the inner side attached to a normal metacarpal. 
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RUDINGER.—Bilateral, double triphalangeal thumbs. 


GruBeR.—Extra triphalangeal digit close to the index finger; trj- 
phalangeal digit external to this, surely a thumb, having on its outer side 


a rudimentary two phalangeal digit attached to the thumb metacarpal. 


It is really impossible here to be certain whether the first named extra 
digit is a thumb or a reduplication of the index finger. 

HARKER.—Right hand, triplicate thumbs each with three phalanges 
and three nails bound in syndactylism; left hand, double thumb with 
two sets of phalanges and two nails bound in syndactylism. 








Fig. 44.—Polydactylism of the first and fifth digits with a schematic drawing 
illustrating origin from embryonal disorientation (cases 49, 50 and 51). 


DESMOYERS AND ILL.—Right hand, triple thumb; left hand, double 
thumb. The triple thumb has one metacarpal and from it extends an 
outer atypical biphalangeal digit, a middle triphalangeal digit and an 
inner triphalangeal digit. 

These examples illustrate some of the many forms seen. The varia 
bility of muscle growth and attachment is shown by Gruber’s anatomi 
study of seven cases with double thumbs. In these the muscular attach- 
ments were as follows: The flexor longus pollicis was attached to both 
thumbs in all cases, but was not always equally developed; the flexor 
longus pollicis was commonly attached to the median, and in only two 
cases to both elements ; the flexor pollicis brevis as a rule was attached t 
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the lateral, but in one case to median only, and in another to both; the 
adductor brevis pollicis was constantly attached to the lateral, but in two 
to the median also; as to the adductor pollicis longus, in three cases it was 
attached to the lateral; the opponens pollicis was attached in two cases 
to the lateral and in one to the median. It is, therefore, evident that in 
cases with two or three fairly well developed radial digits, operative pro- 
cedures should not be entered on without due consideration. 

The radial metacarpal and carpal bones may partake in the redupli- 
cation. 

When the etiology and pathology of double major buds, the arm, 
forearm or hand (fig. 45), are considered, a strange phenomenon is 
encountered. Instead of the simple reduplication or formation in suc- 





Mirror hand and forearm, with a schematic drawing illustrating the 
manner of origin in case 52. 


cession as seen in the digits, there is a strong tendency to asymmetrical 
development, the so-called mirror arm or hand. Bateson" made the 
first comprehensive analysis of these cases. From his studies he estab- 
lished the law that two adjacent members form in structure and position 
the image of each other as reflected from a plane mirror bisecting the 
angle between the respective axes and perpendicular to the common 
plane of the two axes. Almost without exception the double limbs in 
man have been found to follow this rule; various numbers of digits are 


ound, more commonly six, seven or eight, the radial parts of the fore- 


irm being lost and the two ulnar parts being joined in the same plane 
or at an angle. The fact that the ulnar parts may join at an angle has 


ten led the observers to state that the extra fingers on the radial side 
ll. Bateson, William: Materials for the Study of Variation, New York, The 
Macmillan Company, 1894. 
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function as a thumb. It is clear, however, that these extra fingers are 
in no sense related to the thumb, but their assumption of thumb function 
is simply an accident of incomplete rotation. 

This phenomenon of the inherent tendency of buds to rotation has 
excited the attention of many biologists, and from experiments by Har- 
rison, Swett, Detweiler, and others on Amblystoma, Triton constatus. 
Diemyctylus viridescens and other lower forms of life, many interesting 
facts have been deduced. 

In these experiments the limb bud or parts of it have been excised, 
transplanted to the same side, or the opposite side, rotated in its original 
location, split in situ in various planes, and yet the bud is found t 
contain this inherent tendency to rotation. 

Harrison ** showed that even a few cells of the embryonic rudiment 
have the power to produce a complete appendage if grafted on a favor- 
able location, thus showing that the forces that determine polarization 
of the anteroposterior axis reside within the limb mesoderm itself. Mor- 
gan takes the view that the molecular constitution of the egg contains 
the potential factors of symmetry. Conklin and Lille showed that 
polarity resides in the ground substance of the cells. 

Harrison's rules for transplantation are stated as follows: 

1. A bud that is not inverted (dorso-dorsal) gives rise to a limb of the side of 
origin of the bud whether implanted on the same or the opposite side of the body 

2. An inverted bud (dorso-ventral) gives rise to a limb of reversed asymmetry 
whether implanted on the same side or the opposite side of the body. 

3. When double limbs arise the original one (the one to first begin its develop- 
ment) has its asymmetry fixed in accordance with rules 1 and 2, while the other 
is the mirror image of the first. 


It is interesting to note that in case the second bud itself is doubled, 
then this third bud is a mirror of the second. But now comes Swett 
with experiments to prove that he can produce 100 per cent of excep- 
tions to Bateson’s law that two adjacent members form images of each 
other. This occurs in those instances in which the graft comes off from 
the primary bud and is well separated from the primary cells of 
arm bud. In other words, we must conclude that “two limbs of the 
same asymmetry may stand in series (not mirrored) either as a result 
of independent origin and development from isolated fragments of the 
same or different harmonic limb rudiments or in case one or more arises 
from a disharmonic rudiment in consequence of successive rotation and 
reduplication phenomena.” The property of rotation seems to be in 
some way lost when the reduplicated bud is disassociated from the pri 
mary cells of the rudiment bud. 


12. Harrison, R. G.: Experiments upon the Development of the Forelimb oi 
Amblystoma: A Self Differentiating Equipotential System, J. Exper. Zool. 25:41. 
1918; On Relations of Symmetry in Transplanted Limbs, ibid. 32:1, 1921. 


13. Swett, F. H.: Experiments in Splitting the Regenerating Limb Bud, A: 
Rec. 40:297, 1928; reference given here to his other contributions. 
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- last word in this complex problem of rotation has not been said, 
it major limb buds tend to rotate while buds from subordinate 
n do not have such tendency, has abundant clinical support. 

Our own case is one with eight fingers, the radial four being mirrors 
oi the ulnar four, the series running as follows: fifth, fourth, third and 
second and second, third, fourth and fifth. There is also an absence 
of the radius and a reduplication of the ulna, with some disorientation 
of the elbow joint and a partial distal reduplication of the humerus with 
some disorientation of its distal end (see fig. 45, case 52). A reduplica- 
tion of metacarpals and carpals occurs in the same mirror form. <A 
summary of some of the various types recorded in the literature illus- 
trate the general picture : 

Murray.—Right, normal; left, eight fingers, mirror hand, with wide 
space between the groups; some syndactylism between fingers. 

Ff UMAGALLI, GIRALDES.—Left, normal ; right, same as Murray’s case 
except no syndactylism. 

Dwicnt.—Right, normal; left, double ulna; unciform, os magnum, 
cuneiform, double; semilunars fused; seven metacarpals and seven 
fingers, fifth, fourth, third, second—third, fourth, fifth. 

BALLENTINE.—Same as Dwight’s case except left normal and right 
involved with some syndactylism. 

Jotty.—Right, normal; left, six fingers, fifth, fourth, third—third, 

ith, fifth, but the third of the added hand appeared to be a double 
finger in fusion. 

KUHNT and Exstern.—Cases with five fingers, but bilateral in each 
instance, fifth, fourth, third—fourth, fifth. In Kuhnt’s case the 
feet were similarly affected. 

(GHERINI.—Bilateral six fingers, fifth, fourth, third—third, fourth, 
fifth; each foot with nine metatarsals and nine digits in mirror form. 

Various other combinations are reported. Syndactylism is not 
uncommon. Some aplasia may be seen and, if present as a biphalangeal 
digit in the adventitious index finger, has given rise to the erroneous 
assumption that the aplastic finger is a thumb. The position of the 
rotated hand may vary, but not uncommonly there is sufficient flexor 
angulation to permit a portion of the hand to function in apposition to 
the primary hand in the manner of a thumb. 

TREATMENT 
efore decision is made as to advisability of operation, careful con- 


sider 


ation should be given as to function that will be retained or secured. 


\ttention has already been drawn to the atypical position of nerves, 


vessels and tendon attachments. The tendons may or may not 
the terminal phalanx of the digit that is preserved. Especial care 
| be exercised in the thumb since here the atypical form and attach- 
{ the intrinsic muscles of the thenar area are conspicuous (Gruber, 


““ 


pra) and a flail digit is worse than useless. 
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This is particularly emphasized since thumb apposition is 


nost 


important. It may be found advisable to preserve a syndactylized extra 
digit to maintain function. When aplastic extra digits are p; 


sent 


simple amputation is generally advisable, and the same is true 


unsightly extra digits, the presence of which adds nothing to the fune- 


tion. When syndactylized extra digits are present they should also be 
removed for cosmetic reasons if their removal will not damage the action 
of the hand. At times, especially in the thumb, it may be necessary to 
transfer a tendon or muscle attachment from an atypical extra digit t 
the remaining digit. This necessity is met with in both the fingers and 
the thumb. In exceptional instances in case of the thumb it may be 
necessary to transfer a tendon from another part of the hand. When 
an extra digit with a bifurcation of the metacarpal or a large metacarpal 
is present, it may be advisable to remove the extra metacarpal growth 

In case of bifurcation of the distal phalanx particularly, impaired 
function may result if one of the parts is removed in foto, due to loss 
of tendon and joint function. This is particularly true in the case of 


Dorsal | Flexor 
surface ; \ surface 


Fig. 46.—The Bilhaut-Cloquet operation for bifid thumb. 


the thumb. When one part is very rudimentary its removal may be 
indicated ; if, however, after examination it is found that joint or tendon 
function will be impaired a plastic procedure (Bilhaut, Cloquet) is indi- 
cated. This consists of removing a V-shaped medial section from the 
two parts. The incision extends from the middle of the distal part of 
one rudiment down to below the bifurcation and back distal to the 
middle of the other rudiment; the intervening bone, skin and connective 
tissue is removed and the remaining parts are sutured together in the 
midline, thus restoring a normal distal phalanx. If one is somewhat 
shorter than the other, a zigzag incision is made on the flexor surface, 
the long arm being on the short rudiment. Figure 46 illustrates the 
procedure. 


HYPERTROPHY (MEGALODACTYLISM, MACRODACTYLISM) 
ARACHNODACTYLISM, MULTIPLE CARTILAGINOUS 
EXOSTOSES AND OTHER OVERGROWTHS 

The orientation of hypertrophy of the fingers with other congenital 
malformations of the hand presents considerable difficulty. One cannot 
be certain whether he is dealing with a process peculiar to the hands or 
one correlated with other forms of hypertrophic growth about the bod) 





KANAVEL—-MALFORMATIONS OF HANDS 


\vainst the assumption that it is related to the other malformations 
peculiar to the hand is that it is practically never hereditary, one case 
only being reported; that it is seldom associated with other congenital 
lesions, a very few cases only of syndactylized fingers are found, and 
that it is seldom bilateral. Also, one remembers that hypertrophy of 
individual bones in other parts of the body is often reported, such as 
the clavicle, hyoid, superior and inferior maxillae, zygoma, tibia, various 
cranial bones, etc. Thus its relation to a common genesis with fibroma- 
tosis, leontiasis ossea, angiomas, arachnodactylism and multiple cartilag- 
inous exostoses cannot be lightly cast side. 

On the other hand, Wieland found in an hypertrophy an abnormal 
early appearance at ten months of a bony center of growth in a very 
large epiphysis, and an examination of the cases presenting latent and 
manifest hyperphalangism would lend support to the assumption that 
hypertrophy has a distinct relation to disorientation of bone anlagen 
possibly activated by disturbance of the germ plasm. Ductless gland 
perversion or disturbances of the central nervous system seem too gen- 
eral for an isolated lesion. We have placed it among the cases of mild 
disorientation, but wish here to record our uncertainty as to its exact 
origin and relation to the other deformities. The same should be said 
regarding lymphangioma, blood vessel angioma, neurofibroma, arachno- 
dactylism, multiple cartilaginous exostosis and other types of overgrowth. 


HYPERTROPHY 

Hypertrophy of the digits is not commonly seen, less than 75 cases 
being reported. It invoives especially the thumb, index and middle 
fingers. ‘These may be involved individually or together. Our own 
case, seen through the courtesy of Dr. Kellogg Speed, showed involve- 
ment of the thumb and index finger of the right hand (fig. 47). Kil- 
linger’s bilateral case involved the first, second and third digits of the 
right hand and the first and second digits of the left hand, while 
Mouriquand and Buche’s case involved the first, second and third digits 
of the right hand and the fourth and fifth digits of the left hand. 

Megalodactylism appears in two types: that due to bone growth 
alone, illustrated in figure 47, and that due to neurofibromatous and 


. : . ° . 
lymphatic overgrowth, especially the former, illustrated by our second 


case (fig. 48). There is very little overlapping in these forms. Those 
due to bone overgrowth seldom show any peculiar change in the soft 
tissues. The three phalanges are commonly involved to the exclusion 
of the metacarpals; some disorientation of the epiphyses is commonly 
present, distorting the contour of the joints and ending not infrequently 
in lateral curvature of the digit. The x-ray picture of the bone is fairly 
normal in most cases with an added area of density of the cortex and 
some broadening of the cartilage and changes in the epiphysis. There 


ten an increase of subcutaneous fat. 
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tr) 


When megalodactylism is due to neurofibromatosis, the appearance 


is so similar to that produced by bone overgrowth that often a roentgen 


examination is necessary to differentiate them. Few changes in the bones 


are seen. 

Treatment.—Where there is bone overgrowth no treatment is indi- 
cated, except for the unsightliness or because of impaired function of 
the hand. Here partial or complete amputation is indicated. If the 


overgrowth is due to neurofibromatous tissue, function and cosmetic 


improvement can be secured by a removal of the excessive tissue, as was 


{/, 


done 1n our own case. 


Fig. 47.—Hypertrophy of the index and middle fingers. (Courtesy of Dr. Kel- 
logg Speed.) 


ARACH NODACTYLISM 

Arachnodactylism is characterized by a striking increase in length of 
the bones of the hand without growth in breadth. It seems more cer- 
tainly to be associated with some general disorientation of tissue probably 
having its origin in the germinal center. Some think it is a dis- 
orientation of the mesoblastic tissue generally. While the appearance 
of the long slender hands—often with flexed fingers due probably to 
growth of the bones in excess of that of the tendons—is characteristic, 
there are in addition an elongation of other bones, an undeveloped mus- 
culature of the entire body, congenital heart disease, infantilism, con- 
genital dislocation of the lens and other ocular impairment. One must 
therefore, search for the etiology along with that for the group of 
lesions such as achondroplasia, mongolism and perversions due to 
disturbance of the endocrine system. 





KANAIVEL—MALFORMATIONS OF HANDS 


MULTIPLE CARTILAGINOUS EXOSTOSES 
In multiple cartilaginous exostoses more or less symmetrical benign 
cartilaginous growths are found in the hands and other parts of the 
<keletal system. Runecke, in 1890, collected references to 36 families 


‘1 which 172 cases occurred. In one instance the disease was shown in 











Fig. 48.—Spurious hypertrophy in case 59. There is no change in the bone. 
The enlargement is due to neurofibromatous tissue. 


A A 


Fig. 49.—Disorientation of soft tissue. A, case 55 and B, case 56. 


ive generations. Ehrenfried collected 236 cases reported since 1890, in 


which heredity was noted in 176 cases. Shortness of stature is generally 
present and is due usually to lack of growth of the legs. There is often 
: ] tr. . ~ © e . . . - . 

a relative shortening of the ulna producing a dislocation of the radius 
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at the upper end, often miscalled congenital dislocation of the ulna 
Changes in other bones are noted. 


It would carry us too far afield to do more than mention the great 


number of anatomic variations in the origin and insertion of muscles. 


presence of atypical muscles, atypical nerves and blood vessels. In gen- 
eral, they must be ascribed to tissue disorientation originating in the 


germinal cells. 


Congenital club fingers have been reported in several instances, as a 
family trait. Siemens studied a family in which the lesion ran through 


five generations. The enlargement is generally due to overgrowth of the 
soft tissue, often a neurofibromatosis. 

Scleroderma, loss of nails and other cutaneous lesions have also been 
noted as congenital lesions. 


CONTRACTURES OF HAND AND FINGERS 

Congenital contractures of the fingers or hand are not uncommon 
and are generally due to disorientation of various structures in the hand 
Figure 49 illustrates two of the many types seen. Deviation of the 
fingers to the ulnar side and in flexion is most common. Some cases 
reported have been due to nerve injury at birth, but many are definitely 
associated with changes of undoubted germinal origin. Manson’s patient 
with bilateral deviation of the fingers to the ulnar side had also bilateral 
brachydactylism of the thumbs. Our own cases also had associated 
changes (fig. 49). 

SUMMARY 

A critical analysis of cases with congenital malformations of the 
hands leads us to eliminate amniotic bands, reversion to type and all 
other suggested etiologic factors except impairment of the germinal cells 
as the activating source of these malformations. A study of the embry- 
ology and its correlation with clinical cases leads us to classify the lesions 
in simple anatomic groups and to eliminate the classifications based on 
individual clinical cases. This simple classification is shown to comprise 
all cases and make their origin, nature and relationship understandable 
Briefly, we may say: 

Congenital malformations of the hand are due to varying degrees 
of growth impairment having origin in the germ plasm. 

Moderate growth impairment ends in tissue disorientation. 

Severe growth impairment ends in aplasia and hypoplasia. 

Either type may involve the whole extremity or any embryologic 
subdivision. 

Anatomically, these types may involve: (a) the upper part of the 
arm or whole arm, (>) the radial bud and its radicle in whole or part 
and (c) the ulnar bud and its radicles in whole or part. 

Technical procedures that have been found advantageous in th 
treatment for aplasias, syndactylism and other malformations have bee! 
presented with illustrative cases. 





TUMORS OF THE SMALL INTESTINE 
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BALTIMORE 
( oncluded from page 177) 


RARE TUMORS 
ENTEROCYSTS 

Cysts of the intestine are exceedingly rare, and few cases have been 
ported in the literature. One case only was found in this clinic, 
curring in the duodenum of a 3 day old child. The age of incidence 
has little bearing on the condition. If one accepts the congenital theory 
if origin, cysts undoubtedly exist from birth. Therefore in cases in 
which they are symptomatic, clinical recognition occurs early. Asymp- 
tomatic cysts, on the contrary, are not recognized until after death. 
Cysts occasionally are found in the duodenum. Such were the fore- 
going case and that of Vogt. The site of election, however, is the 
ileum near Meckel’s diverticulum. 

The gross pathologic process is variable. The cysts may be multiple 
r they may occur singly. They rarely are larger than a walnut, 
although cysts as large as a man’s head have been reported. The ten- 
lency is toward the external type in the ileum, although internal cysts 
ire not unknown. They are often confused clinically with ovarian 
ysts. Elsewhere in the intestine, the internal form is most commonly 
found. The cyst is fluctuant to touch and is surrounded by a glistening 
blush membrane. The contents may be mucilaginous, gelatinous or 
fluid in consistency, and colorless, vellow or brown. The cyst wall is 
reduced to a collapsed sac when the contents are expressed. 

The microscopic section of the cyst wall shows it to be composed 
in some instances of all the layers of the intestinal walls. It is lined 
by a single layer of epithelium, which may be columnar, cuboidal or 
stratified. Many variations of this picture may be seen. Any of the 


layers may be absent, or the wall may be composed of a single layer 


of epithelium alone, supported by thin strands of connective tissue or 
muscle fibers. 

(he origin and histogenesis of intestinal cysts have been subject to 
uch discussion. Vogt believed his case to have arisen from a rem- 
nt of the wolffian body, and, so far as is known, it is the only one of 
nd. He ascribed its development to a cellular hyperplasia coinci- 
with the regressive changes of the wolffian hody, and compared 


thogenesis to that of teratomas. The most popular theory of 
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origin is that of incomplete closure of the omphalomesenteric d 
the embryo. Hamilton, naming the anomalies of closure thai may 
occur, stated that closure at both ends with patency between may later 
result in a cystlike dilatation. If this dilatation is at the junction oj 


the duct with the intestine, it is termed an enterocyst. Slesinger sug- 


gested the possible origin from a distended mucous gland, but there js 
insufficient evidence to support his theory. Other writers believe that 
the cyst is primary in the mesentery and secondary in the intestine. 
Keibel and Mall described a vacuolation of the intestinal epithelium 
opposite the mesenteric attachment in the region of Meckel’s diverticu- 
lum, which Theis regarded as the anlage of enterocysts. One can only 
deduct at best that evidence points toward an anomaly of embryonic 
development as the most logical explanation. 


CYSTIC PNEUMATOSIS 

The unusual condition of cystic pneumatosis is not an infrequent 
occurrence, but is of interest primarily from the pathologic aspect, since 
it is almost solely confined to oriental countries. It was first described 
by Colquet and Dulaney in 1825. Weil was later able to collect seventy 
cases from the literature. Briefly, cystic pneumatosis consists of the 
appearance of multiple gas-filled cysts on the serous surface of the 
intestines. Appendicitis, peritonitis or obstruction with distention and 
tympanites may be simulated clinically. 

The disease is most prevalent among middle-aged men inhabiting 
Asiatic countries. It is not restricted to any part of the bowel, the 
whole intestinal tract being affected. 

The most interesting clinical feature is the manner of onset and 
the course. The condition appears and subsides spontaneously, lasting 
from a few days to a week. During the height of the symptoms, opera 
tion is usually performed for obstruction. 

When the abdomen is opened, all of the intestines are seen to be 
covered by grayish-white, transparent cysts filled with gas. They 
vary in size from that of a pinhead to that of an orange. They may 
be discrete or confluent, and sometimes resemble a cluster of grapes. 
The intestinal wall is thickened, boggy and crepitant to touch. If it 
is pricked, the cyst collapses, leaving a thin sac. A small amount of 
purplish fluid has been found in some of the cysts in addition to the gas. 

Microscopic examination of the cyst wall may show the presence of 
the outer layers of the intestine. More commonly the gas originating 
in the submucosa works its way through to the subserosa and then 
balloons the serosa outward alone. It is hypertrophied and lined by a 
single layer of epithelium. There are marked edema, a slight excess of 
fibrous tissue and many giant cells. Malignant degeneration has never 
been noted. 
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\lthough the cystic formation has been thoroughly studied, no satis- 
factory conclusions have been reached in regard to its etiology. No 
communicating orifice has been demonstrated between the lumen of the 
intestine and the cysts, in spite of the fact that the gas appears and 
disappears without reason. Leffer and Tull analyzed the gas and found 
it to consist largely of hydrogen and carbon dioxide. The gas is not 
toxic and does not produce peritonitis. Bubis and Swanbeck suggested 
among other theories of origin that of a mechanical permeation as the 
most plausible. They expressed the belief that it is brought about by 
increased pressure within the bowel, forcing gas through the most 
vulnerable points of the inner layers of the wall. This view, in con- 
sideration of the characteristics of the gas and its formation, is most 
commonly accepted. 


NEU ROBLASTOM AS 


In 1925, Ritter described two cases of a tumor that he termed neuro- 
blastoma. His are the only cases reported in the literature, although it 
is his opinion that others have passed as a type of sarcoma since the 
resemblance is striking. The origin is thought to be from the chromaffin 
cells of the autonomic nervous system, but the etiology and develop- 

ent are obscure. soth cases occurred in young people, and he 
regarded them as rare in adults. 

The tumor is definitely invasive in type. It grows through all 
coats of the intestine, presenting on both mucosal and serous surfaces. 
(he shape is irregular and may resemble carcinoma in gross section. 
lhe consistency is firm, or, if necrosis has begun, the tumor may be 
friable. One of the cases had undergone necrosis with cavitation. The 
‘olor is usually white with a pinkish tint. 

The tumor, as described by Ritter, is composed of numerous small 
round cells resembling those of the lymphoid series. They contain 
very little cytoplasm, and the nuclei are small, dark and rich in 
chromatin. The cells occasionally show an acinar arrangement, being 
polarized about a central mass of finely granular material. Larger 
cells are sometimes seen that show mitotic figures. Giant cells are 
not rare. Pyriform cells may be found with a delicate stellate cyto- 
plasm. The picture bears a striking resemblance to that of spongio- 
blastoma. 

No cases have been observed in this clinic, and it has been impossible 
to study them. From the description just given, however, it seems 
possible that these tumors resemble and may have passed as members 
{ the lymphoblastoma group. 

The prognosis of benign tumors as a whole is good. The percentage 
‘| mortality of the symptomatic tumors in this group was found to be 
25 per cent. This figure included all deaths due to postoperative compli- 


or other intervening causes. Secondary complications, such as 
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acute obstruction and peritonitis from gangrene and perforation, wer 
the 
if a 


undoubtedly responsible for a large number of the deaths. |; 
absence of such complications, excision of the tumor or resectior 
piece of bowel with good surgical technic should insure complete and 
permanent recovery. 

SECONDARY TUMORS 


The small intestine is not an uncommon site for metastases fron 


primary malignant growths located elsewhere in the body. Secondary 


growths are given consideration in this paper because of the interest 
they arouse by simulating primary growths. For this reason it is 
important to be familiar with the parts of the body from which tumors 
are most likely to metastasize and the regions of the intestine that ar 
most frequently the seats of these secondary growths. It is also oj 


interest to know the types of neoplasms forming the secondary tumor 


TaBLeE 5.—Locations of Primary Growths 


Stomach 
Pancreas... 
Uterus 
Mesenteric glands 
Colon. 

Skin.. 

Liver.. 
Gallbladder 
Breast... 

Testicle 
Peritoneum 
Bladder 
Cervical glands. 
Pleura... 
Suprarenal gland 


Total 


and by what means the tumor has been transported. Fifty secondary 
tumors of the small intestine were studied, and while this by no means 
comprises the entire list, it is taken as a basis for comparison. Th 
aforementioned statistics are represented in tables 5, 6, 7 and 8. 

The stomach is the most common site for the primary growth, a fact 
that is probably accounted for by the prevalence of cancer in that organ 
The pancreas and uterus follow closely in frequency, since they, too, 
are common locations for abdominal tumors. It is to be noted that 
in only five cases was the primary tumor located above the diaphragm 
This indicates that the metastasizing cells are carried largely by the 
lymphatics. 

Table 6 is self-explanatory. It is peculiar that only one metastasis 
took place to the jejunum, while the duodenum and ileum were so fre- 
quently invaded. The secondary tumors were multiple, as is to b 
expected in a large percentage of the cases. 

The prevalence of carcinomas among all malignant tumors is clear] 
shown in table 7. Sarcoma is fairly common. The single instance ot 
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1a Was unusual in that the primary growth was in the testicle and 
undergone malignant degeneration. 

Secondary invasion is approximately equally divided between exten- 
sion and metastases. The former, as may be supposed, however, 
oecurred only from primary tumors in other abdominal organs. 

One should always bear in mind the possibility of a primary focus 
elsewhere when the symptoms and signs point to a neoplasm in the 
small bowel. Careful examination, considering the frequency and 
figures just quoted, will undoubtedly prevent embarrassing oversights 
in certain instances. 


TABLE 6.—Locations of Secondary Growths 


Duodenum 
Jejunum.. 
Tleum... 
Multiple... 
Undetermined 


Total 


7.—Types of Secondary Tumors 


Carcinoma 
Sarcoma. 
Teratoma 


Total 


TABLE 8.—Method of Transportation 
Metastases 
Extension. 


Total 


CLINICAL ASPECTS 

The clinical recognition of tumors of the small intestine is at best 
i difficult undertaking. Although definite symptoms are produced, they 
simulate so closely other intra-abdominal lesions that a correct pre- 
operative diagnosis is seldom made on the basis of symptoms and 
physical signs alone. Even in instances in which the clinical picture is 
relatively clear, the infrequency of the condition alone has no doubt 
often discouraged the correct diagnosis. Roentgenograms offer the 


est positive means of recognition, but they are not infallible. Positive 
find 
nnd 


ings are of great value, but negative results do not necessarily rule 


out a tumor. Nevertheless, the importance of a careful roentgeno- 
ogic examination cannot be overemphasized. 
Symptoms and signs are brought about largely by the mechanical 


on produced by the tumor, and to a lesser degree by the constitu- 


. 1 
Conatrt 
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tional etfects of the tumor on the patient. On the basis of location, 
the small intestine is divided into two parts for clinical consideration, 
the duodenum and the jejuno-ileum. Benign and malignant tumors 
give rise to somewhat similar symptoms, except in instances in which 
the latter are sufficiently invasive to cause constitutional manifestations 


They are, therefore, discussed under separate headings. 


DUODENUM 
1. Benign Tumors.—The picture is practically always that of an 
obstruction. It is a slowly developing condition caused by gradual and 
progressive encroachment of the tumor on the lumen. 

Symptoms: Pain in the epigastrium is the most constant symptom 
It may be cramplike or burning. In the latter, the picture may resembk 
that of an ulcer, especially if the mucous membrane is eroded over the 
tumor. The pain may or may not be localized. When limited to the 
upper right quadrant of the abdomen, it may be confused with a1 
acute attack of gallbladder disease. 

Nausea and vomiting are frequent symptoms and usually preced 
the onset of pain for from two to five weeks. Vomiting is more pro- 
nounced as the obstruction increases, and when complete is copious 
and watery. It may be bile-stained if the obstruction is below the 
ampulla. Hematemesis is sometimes seen when the tumor is eroded 
Dehydration, toxemia, alkalosis and intense prostration are symptoms 
secondary to the vomiting, and may be marked. 

Distention is one of the frequent and distressing manifestations of 
duodenal obstruction. In the early stages, it may be a mere sensation of 
fulness in the epigastrium, but later it may reach such a degree as to 
hecome oppressive and interfere with respiration. 


Diarrhea is often present, but may alternate with constipation 


Melena is not unusual and constitutes an important feature of the 
history. 

Malaise and loss of weight are secondary and most marked when the 
vomiting is severe. Secondary anemia is present in cases of prolonged 
bleeding, contributing to the condition. 

Physical Signs: Tenderness in varying degrees is the most constant 
physical sign of a tumor of the duodenum. It may be exquisite in some 
cases or slight in others, being elicited only on deep- palpation. It 
may be limited to the upper right quadrant or diffuse. Rigidity is seldom 
present unless perforation has occurred. The tumor may be palpated 
through the abdominal wall, if it is of sufficient size, and when benign 
is loosely attached and freely movable. 

Distention is a marked feature when the obstruction is complete. 
It is due primarily to dilatation of the stomach rather than of the 
duodenum. A succussion splash is a valuable diagnostic sign when 
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present. It consists of a splashing sound elicited by shaking the body 
sharply from side to side. It occurs when gas and fluid are present 
together and is one of the most constant signs of gastroduodenal dila- 
tation. Peristaltic waves are occasionally seen or palpated when the 
stomach 1s grossly dilated. 

fhe vomitus is thin, watery and of low specific gravity. It con- 
tains particles of undigested food, in fact, the food materials from 
several previous meals, if the obstruction is complete. The acid con- 
tent may be high and the fluid is bile-stained if the obstruction is below 
the ampulla. Gross hemorrhage may appear in the stomach contents, 
hut more frequently in the stools. Copious hemorrhage gives the stool 

black, tarry appearance. Smaller quantities can be recognized by 
chemical and microscopic tests. 

Secondary anemia is sometimes found if there has been hemorrhage, 
ind is characterized by a decrease of red cells and hemoglobin with a 
low color index. Leukocytosis is common when there has been ulcera- 
tion and secondary infection. 

» Malignant Tumors.—Malignant tumors produce essentially the 
same symptoms as those of a benign character when obstruction is the 
primary condition. More often, however, the growth is extensive, 
and the symptom complex of malignant growth is evident before actual 
hstruction sets in. 

Symptoms: Pain is usually the first symptom noticed and is dull 
ind dragging. It is fairly constant, bearing as a rule no relation to 
meals, but in some instances may be paroxysmal. It is commonly 
liffuse in the epigastrium, but may occasionally be more intense in the 
upper right quadrant. 

Nausea is a common feature, but follows the onset of pain as a 
secondary complication. Vomiting is infrequent, small in amount until 
obstruction occurs, and has a flat taste owing to low gastric acidity. 
Hematemesis is common in malignant tumors, especially when erosion 
has taken place. 

Constipation is the rule, but profuse diarrhea has been noted in 
cases. The history of bloody stools is a symptom to which the greatest 
importance should be attached. If the hemorrhage has been profuse, 
the patient describes the stools as tarry. 


loss of weight and cachexia are significant features of malignancy. 


li the loss of weight is appreciable and has taken place rapidly, it 
should be regarded with suspicion, since this is often one of the earliest 


symptoms noticed by the patient. 


Malignant tumors in the second or peri-ampullary region of the 
duodenum sometimes cause obstruction of the ampulla. This produces 
lary blockage, with subsequent jaundice that develops rapidly and is 


ss 


Symptoms of acute pancreatitis arise as a secondary compli- 
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cation from the regurgitation of bile into the pancreas. These patients 
become rapidly and acutely ill, and the course of the disease is rela- 
tively short. 

Physical Signs: [Exquisite tenderness is rarely present, bu 
patient may complain of some soreness on deep palpation over thy 
tumor. The growth may be felt through the abdominal wall if it js 


sufficiently large. In other instances it may be attached to surrounding 


structures and impart a sense of resistance on deep palpation. Dis 
tention is not marked until obstruction has occurred. Ascites may bx 


demonstrated in some instances as a late sign and usually indicates 
metastases. 

Gastric analysis commonly reveals low or absent free hydrochloric 
acid; its presence is a diagnostic finding. Free blood may be 
demonstrated in the gastric contents, more often in the stools, by eithe: 
gross or microscopic methods. 

Secondary anemia is commonly revealed by the red cell count and 
hemoglobin, which in late stages may reach a profound degree. 

Carcinoma involving the ampulla and producing biliary obstruction 
gives in addition to the signs named a deep painless jaundice accom 
panied by intense itching. It progresses rapidly without remission 
\cute pancreatitis is recognized by exquisite tenderness in the midline 
of the epigastrium, which is constant and progressive. If the ampulla 
is completely blocked, the stools are clay-colored, and chemical tests 
show the absence of bile pigments. The condition is practically indis- 
tinguishable from carcinoma of the head of the pancreas. It is rapidly 
progressive and almost uniformly fatal. 

Roentgen Observations —The roentgenologic picture is practically 
the same for benign and malignant tumors of the duodenum, and for 
this reason the picture for the two types is considered under on 
heading. 

Dilatation is the easiest lesion to recognize, and denotes obstruction 
It is seen on the film as a large opaque shadow roughly following th 
outlines of the duodenum. The edges of the shadow may be serrated. 
owing to the valvulae conniventes which do not disappear with dila 
tation. The shadow of the barium-filled stomach may overshadow 
the duodenum and confuse the picture. One is justified in such a cas 
in the diagnosis of obstruction, which in the majority of instances 1s 
due to a tumor. If the obstruction is in the third portion, however. 
it may be confused with angiomesenteric ileus. Soper regarded six 
hour gastric retention as strongly indicative of a tumor. 

Early carcinomas producing an erosion of the duodenal wall show 
a filling defect resembling that of an ulcer. The defect is a small, 
irregular crater and is commonly found in the region of the ampulla 
When supported by clinical data, it is valuable in ruling out carcinoma 
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e head of the pancreas. Other types of filling defects brought 
hy tumors are not uncommon. Indentation into the barium 


w on both sides of the intestine is indicative of a constricting 


tumor. When the indentation is on one side only, the tumor is of the 
<essile form. Pedunculated tumors floating in the intestinal lumen 
»roduce an area of decreased density which is not attached to the wall. 


On rare occasions bits of barium may be caught in the crevices of a 








Fig. 32 (path. no. 46153, case 7.)—Roentgenogram of the stomach and duo- 
denum following a barium meal, showing enormous dilatation. The valvulae con- 
niventes are clearly distinguished. At operation a fibroma the size of a hen’s 
egg was removed from the terminal third of the duodenum. The patient made 


an 


1 excellent recovery and has shown no recurrence of symptoms (case of Dr. Dean 
Lewis 


tungating papilloma and remain after the bulk of the barium has 
| | through the duodenum. 


ISSCC 


y 
Dia 


agnosis of Duodenal Tumors.—Carcinoma of the pylorus may 
simulate closely an obstructive malignant tumor of the duodenum. 
ptoms appear more gradually in the former, however, and with 


tive roentgen observations the diagnosis is clear. 
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Duodenal ulcer may be a source of confusion in certain cases. 
Carcinomas usually produce a low, or absence of, free hydrochloric acid 
in contrast to the hyperacidity of the former, and the chronicity and 
periodicity of ulcer are lacking. Benign tumors may be very con- 
fusing, and in the absence of positive roentgen observation the diagnosis 


is sometimes difficult. 
Tumors of the pylorus herniating into the duodenum simulate 
tumors of the duodenum in rare instances. They are occasionally diag- 


nosed by means of roentgenograms, but usually pass unrecognized 
until operation. 





Fig. 33 (path. no. 46597).—Roentgenogram of stomach and duodenum follow- 
ing a barium meal and barium enema. There is a moderate dilatation of the 
stomach and the duodenal cap with some irregularity of the latter. There 1s a 
decrease in density of the barium shadow in the first portion of the duodenum, 
and the barium had not passed beyond this point. A malignant papilloma was 
removed from the first portion of the duodenum at operation. The patient died 
three days after operation from secondary infection due to contaminated catgut 
(patient of Dr. J. M. T. Finney). 


\ngiomesenteric ileus produces gastroduodenal dilatation similar to 
that of obstruction by tumor. The symptoms are more acute and fre- 
quently postoperative, and may be relieved by placing the patient in 


the Trendelenburg position. 
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Chronic duodenal dilatation due to constricting bands of adhesions 
is dificult to distinguish from obstruction due to a benign tumor. 
here is, however, usually a history of disease in the upper part of the 
abdomen or surgical intervention. 

\cute gallbladder disease is sometimes considered in the diagnosis. 
\bsence of biliary symptoms and other supporting clinical features 
should make the diagnosis clear. 

Prognosis —A favorable outcome may be expected if the tumor 
is benign and the technic of the operator good. The duodenum is less 
easily approached than other parts of the small intestine, and for this 
reason the success of the operation depends largely on the skill of 
the operator. If the tumor is malignant, the prognosis 1s much less 
favorable. If the growth has metastasized or spread to surrounding 
structures, temporary relief is all that can be expected. When recog- 
nized early, however, prompt surgical intervention sometimes results in 
complete recovery. 

l'reatment.—Surgical intervention gives the most favorable results. 
Early operation with excision of the tumor is usually sufficient in 
benign cases. Malignant tumors and lymphoblastomas necessitate the 
removal of a portion of intestine, with anastomosis by any of the 
approved methods. This may be very difficult in the duodenum if much 
of the intestine is removed. When the ampulla is blocked, temporary 
relief may be obtained by cholecystogastrostomy. Patients with inoper- 
able malignant tumors may be helped by radium and deep roentgen 
treatment, but this does not result in a cure. 


TUMORS OF THE JEJUNO-ILEUM 


Symptoms of tumors in this region are mainly those of obstruction. 
The majority of malignant tumors and practically all of the benign 
group first manifest themselves in this manner. There is a small group, 
chiefly malignant, that does not cause obstruction, and that produces 
only constitutional symptoms. These tumors are most obscure and 
present a difficult diagnostic problem. From the symptomologic stand- 
point, therefore, tumors of the jejuno-ileum are grouped as obstructive 
and nonobstructive. 

|. Obstructive Tumors.—Obstruction may be brought about in two 
different ways. The tumor may cause an intussusception or during its 
slow enlargement gradually encroach on the lumen. The mode of onset 
differs sufficiently to necessitate further subdivision. 

(a) Intussusception: This form of obstruction occurs in 30 per cent 
of all tumors located in the jejunum and ileum, according to the figures 


of Staemmler. The incidence found in this series was slightly less, 


per cent, the large majority being caused by benign growths. The 
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intussusception caused by tumors differs somewhat from that found 


to be 
due to a hyperactive intestine. When a tumor is present on the other 


in children in that the latter is usually spontaneous and thought 


hand, it is commonly assumed that the tumor is gripped by the normal 
peristaltic movements of the intestine and telescoped bodily by the trac- 
tion thus exerted into a section lower down, the tumor always remaining 
at the apex of the intussuscepted piece of bowel. Spontaneous reduction 
is much less common than in the form occurring in children, but it may 
occur. The condition sometimes becomes chronic and is marked }hy 
periods of remission. 

The onset of intussusception is marked by the following symptoms: 
A sudden, sharp, agonizing pain occurs that does not begin to abat 
until some hours later. It is fairly well localized, is usually in the lower 
part of the abdomen and occurs more commonly in the left lower quad- 
rant. If the condition is reduced spontaneously, the pain ceases immedi- 
ately. This is not likely to occur after the first twelve hours, as 
adhesions will have formed between the serous surfaces of the intestine 

Vomiting follows closely the onset of pain. It is repeated, but sel- 
dom becomes stercoraceous or retching. Distention and fulness develop 
slowly and to different degrees. These symptoms are not so marked 
as in some forms of obstruction, but in some instances become marked 
and distressing. 

The patient may note the appearance of a mass in the abdomen, 
usually in one of the lower quadrants. This occurs some hours after 
the onset of the other symptoms and after the abatement of these symp- 
toms has given him a false sense of security. 

Shock is a fairly constant feature, and while it may not develop 
early, it is often present by the time the patient is seen by the clinician 

The bowels below the intussusception become emptied after a time 
Soon after, tenesmus begins, and small amounts of bloody mucus are 
passed at frequent intervals, arising from the constricted end of the 
telescoped intestine. No further free bowel movements occur after the 
condition is well established. 

Intussusception is marked by the following physical signs: The 
abdomen is slightly distended but not markedly tympanitic. In extreme 
cases, peristaltic waves may be visible. Tenderness is not a marked 
feature. Palpation of a mass is fairly constant. It is sausage-shaped, 
hard and rigid during the attacks of pain, and most commonly located 
in the region of the umbilicus. It is caused by the telescoped piece of 
bowel and is more easily palpable as the condition progresses. 

The patient may go into a state of shock a few hours after th 
onset of symptoms. The skin is cold and clammy, and the patient 
apathetic. The pulse is rapid and thready. Respirations are rapid and 
shallow and the temperature frequently subnormal. 
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he vomitus is small in amount, thick and bile-stained. Occasionally 
it is fecal. Blood and mucus in small amounts comprise the bowel 
wovements. The former is a nearly constant finding and is easily 
letected in the gross specimen. 

(>) Encroachment on the Lumen: This type of obstruction is 
brought about by the growth of the tumor which gradually protrudes 
into the lumen. Benign tumors produce this encroachment by their 
erowth within the lumen. Malignant tumors are apt to assume the 
constricting form and progress more rapidly. The symptoms are essen- 
tially the same, except in the cases of malignant tumors that produce 
anemia and cachexia. 

The following symptoms are observed: The onset is gradual. The 
patient may feel “below par” for several months before symptoms of 
actual obstruction set in. Pain is the most constant single symptom. It 
is usually diffused over the lower part of the abdomen, but may be 
limited to either quadrant. It 1s commonly dull and aching, but may be 
sharp and cramplike. In either case, there is a gradual increase in the 
severity with few or no remissions, 

Nausea and vomiting appear late. They are not marked, but fairly 
constant, the nausea preceding the vomiting. They recur with increas- 
ing frequency and are more severe when the obstruction is high in the 
intestinal tract. Distention is not oppressive, but the patient may com- 
plain of a bloated sensation after meals. 

Malaise is the first symptom noticed by the patient and is more 
intense in malignant tumors. He feels “run down,” tires easily and is 
generally below his standard of well-being. Anorexia may become 
marked, and if the patient does not force himself to eat, a serious loss 

i weight may ensue. Constipation is marked, but this may have been 
present for a number of months. 

(he patient seldom notices an intra-abdominal mass, unless it has 
reached the large size characteristic of external tumors. 

The physical signs common to such a condition are: The patient is 
cachectic, underweight and undernourished. Emaciation may be marked, 
especially in cases of malignant tumors. A mass may be felt by the 
examiner if the tumor has reached sufficient size. In other instances, 
in indefinite sense of resistance is encountered. There is moderate 
tenderness over the region of the tumor, but this is seldom widespread 


unless total obstruction is present. Voluntary muscle spasm may be 


elt, but no actual rigidity. A slight fulness may be noticed in the early 


stages of obstruction, but distention and tympanites are seldom found 
until obstruction is complete. 

Secondary anemia is the rule in malignant tumors and less common 
the growth is benign. It may reach a profound degree, even to 


int of endangering life when gross hemorrhages have occurred. 
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Obstipation is present when the obstruction is complete. When | 
constipation may alternate with diarrhea. The occurrence of bl 
the stools either grossly or microscopically is a feature of signifi 
and this examination should never be omitted in suspected cases. 


2. Nonobstructive Tumors.—This is a small group of tumors, chief 


malignant, which by growing externally may attain a relatively larg 


size without causing obstructive symptoms. The tumor manifests itself 


Fig. 34 (path. no. U.M. 3108).—Roentgenogram of small intestine and color 
following a barium meal and barium enema. 


The large intestine is completely 
and evenly filled. 


The lowest coil of the ileum can be distinguished and is moder- 
ately dilated before it passes into a constricted portion just proximal to the ileo- 
cecal valve, through which a fine thread of barium can be seen entering the cecum 
\t operation, a large fluctuant mass was found involving the terminal ileum. It 
was thought to be an abscess, until biopsy of the wall showed it to be a lympho- 
blastoma (material obtained through courtesy of the Union Memorial Hospital) 


mainly by the constitutional changes it produces and by pressure effects. 
The clinical picture is most obscure, and no hint of the true condition 1s 
obtained until the tumor is large enough to be felt. 

Malaise is the chief symptom. The patient becomes easily fatigued 


and loses weight and appetite. The pulse rate may be irregular, and 
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he becomes short of breath on slight exertion. The gravity of the 
‘tuation is not realized until the tumor is large enough to be palpated. 


then is recognized as a mass that may be firmly fixed to the sur- 
unding viscera or freely movable; it may or may not be tender. 
Malignant growths are hard, while certain of the benign group are soft 


or fluctuant. 

The condition is ultimately recognized as an intra-abdominal neo- 
plasm, but beyond this no accurate diagnosis can be made, as a non- 
obstructive tumor may resemble closely a neoplastic process of any 
abdominal viscus. 

Roentgen Observations——Examination of the jejunum and ileum 
is difficult for two reasons. It is impossible, on account of its 
length, to fill the small intestine completely and homogeneously with 
barium at one time. In the second place, if a lesion is shown in the 
film, the extreme mobility and the superimposed coils and loops make 
localization impossible. 

Dilatation can be recognized, if the obstruction is marked, by a 
bulbous shadow on the proximal side of the tumor, past which a thin 
stream of the opaque substance is seen to have traveled. Filling defects 
are hard to demonstrate, except in the region of the ileocecal valve, 
where the ileum is more or less mobilized. If such a lesion is demon- 
strated in repeated films, it is of great value. It is in this region that 
the lymphoblastomas occur with greatest frequency, and the roentgeno- 
gram should be invaluable in determining the presence of a lesion. 
Filling defects in the terminal ileum should not be confused, however, 
with indentations caused by pressure from outside the intestine. 

Roentgenograms of the abdomen should always be taken, since they 
sometimes reveal the presence of a large external tumor. In such a 
case, the tumor is revealed as a rather vague shadow which cannot be 
differentiated from other intra-abdominal masses. 

Diagnosis—Obstruction due to constricting adhesions may be 
exceedingly difficult to distinguish from that caused by neoplasms, and 
the clinician must rely almost solely on the history. The former usually 
lollows some form of peritoneal irritation or surgical intervention. 

Volvulus or strangulation of the intestine produces symptoms almost 


1 
nd 


ndistinguishable from intussusception. Distention and tympanites are 
more marked when adhesions are present, and no mass can be felt. 
Spontaneous intussusception usually occurs in children, but is clinically 


tical with that due to a tumor. 


\ppendicitis and diverticulitis have been diagnosed from the history 
nset together with the clinical findings. The differentiation is espe- 
difficult when the tumor has become necrotic. Symptoms of a 
lack the long remissions that occur in appendicitis, and the 


findings are not those of an inflammatory process. 
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Tumors elsewhere in the gastro-intestinal tract constitute the soure, 


of greatest confusion. The symptoms as well as the physical findings 
are very similar. The roentgen ray is invaluable in ruling out lesio: 
of the stomach and colon. 

Neoplasms of other viscera may be confused with external growths 
of the small intestine, and the diagnosis is seldom made _ befor 
operation. 


Prognosis —Benign tumors are seldom fatal if skilful surgical 


~ 


technic is employed in their removal. The outcome of intussusception 


is less favorable if the condition has existed for any length of tim 
Necrosis and gangrene of the telescoped intestine frequently follow, and 
peritonitis is not an uncommon complication. Malignant tumors giv 
a less favorable prognosis. If recognized early and excised completel 
with a good margin of the intestine on either side, a cure may follow 
If metastases have occurred and the glands are involved, resection does 
little more than prolong the course. 

Treatment.—Early operation with complete removal of the tumor 
gives the most satisfactory results. Small benign growths can be 
excised from the intestinal wall, and the defect closed. Growths that 
involve much of the intestinal wall necessitate resection of part of the 
bowel, the amount resected depending on the extent of the growth 
Patients with inoperable tumors may be temporarily improved by radium 
or deep roentgen treatment. 

REPORT OF CASES 

Space does not allow complete case reports of all the tumors of this 
series. The essential features of each case are listed in tables 9 and 10 
The following cases are given for the purpose of illustrating each typ 
of tumor. They have been selected as the most typical of the typ: 
represented and only relevant data are included. 


Case 1 (path. no. 26196; figs. 6, 8, 9 and 10).—R. W., a white man, aged 53 
was admitted to St. Agnes’ Hospital on May 7, 1920, complaining of periods of 
nausea and vomiting for the past eight months. These attacks came at intervals 
of three or four weeks, and had become progressively more severe and frequent 
He had begun to lose weight and appetite during the last two months. Constipatiot 
was marked, and during the latter part of the disease, he felt a dull, diffuse pau 
throughout the lower part of the abdomen. On examination he was pallid 
emaciated and cachectic. There was moderate distention of the-abdomen, but n 
tenderness or masses could be felt. Gastric analysis showed an absence « 
hydrochloric acid, and the stools were positive for occult blood. The hemogl 
was 56 per cent, and the red blood count was 2,200,000. 

The condition was diagnosed carcinoma of the gastro-intestinal tract, and < 
laparotomy was performed on May 10, by Dr. J. C. Bloodgood. At operatior 
hard constricting tumor was found midway in the jejunum. The adja 
mesenteric glands were enlarged and hard. Thirteen centimeters of the int 
were resected, and an end-to-end anastomosis performed. The patient reco’ 
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was discharged after two months, improved. He was readmitted on 
2. with a recurrence of the original symptoms, and underwent a second 
Metastases were found in the abdominal wall and throughout the 
cavity. The condition was regarded inoperable, and the abdomen 
He died ten days after the operation. 
gross specimen consisted of a section of small intestine containing a hard 
erowth surrounding the lumen and almost entirely occluding it. The 
was dilated above and collapsed and shrunken below the tumor. It was 
touch, and on section was bluish white. 
microscopic section showed a tumor composed largely of hypertrophied 
hyperplastic glandular tissue. This had extended in strands and nests through 
submucosa and invaded the muscularis. The cells retained an alveolar 
ngement, but were distorted. The cytoplasm was less abundant than in the 


| epithelial cells, and the shape was cuboidal. The nuclei were large, stained 
htly and showed many mitotic figures. The glands removed for biopsy showed 


lant metastases of similar cells still retaining their acinar arrangement. 
jagnosis was adenocarcinoma. 

2 (path. no. 44558; figs. 14 and 15).—W. C., a colored man, aged 48, 

Johns Hopkins Hospital on Nov. 16, 1923, complaining of a lump in the 

It was ‘first noticed five months previously and was accompanied by a 

ng pain in the epigastrium. He had lost weight and appetite, and he com- 

| of progressive weakness. Physical examination showed an elderly colored 

emaciated and pale, with a general glandular enlargement. An irregular 

mass that seemed to be continuous with the liver was felt in the upper right 

uadrant of the abdomen and a second larger mass on the left side, only slightly 

tender and relatively immovable. Examination of the stools was positive for occult 
lood. Other laboratory findings were essentially negative. 

Inoperable carcinoma of the stomach was diagnosed, and the patient was 
treated palliatively. He died four weeks after admission and came to autopsy. 

Examination of the abdominal viscera revealed a large rounded mass, the size 
of a grapefruit, in the left upper quadrant. It was in the mesentery of and 

tached to the jejunum. Several large metastatic nodules were found on the 
face ot the liver, accounting for the mass palpated on the right side. The 
lor was grayish white, and on section was found to be necrotic and excavated 
he center. 

Microscopic section showed a densely cellular tumor composed of typical 
spindle cells. The cytoplasm was acidophilic and spindle-shaped. The nuclei 
were relatively large, oval and abundant in chromatin. The cells were densely 
packed in sheets and whorls, and near the outer borders of the tumor could be 
seen typical fibroblasts with smaller nuclei and stellate cytoplasm. Vascularity 
was not marked. The mucous membrane passed intact over the surface, and save 
lor a small layer of submucosa the other structures of the wall were gone. The 
nodules in the liver were similar to the primary growth. The diagnosis was 

lle cell sarcoma. 

3 (path. no. 41291; figs. 17 and 21).—J. H., a white man, aged 47, 
he Johns Hopkins Hospital on May 5, 1927, complaining of burning and 
in the abdomen and general malaise over a period of two months. The 
slightly accentuated after eating, and he sometimes felt “bloated.” He 
no weight, and nausea and vomiting had not complicated the picture. 
on had been marked, alternating at times with spells of profuse 

He was anemic looking and slightly underweight. There was 
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moderate tenderness on deep palpation just above the umbilicus, and in this , 
could be felt a tumor approximately the size of a lemon. The examiner 


not be certain of its attachment. Laboratory tests were negative, except 
mild secondary anemia. 
The condition was diagnosed carcinoma, and the location of the tum 
undetermined. An exploratory laparotomy was performed on May 7, by Dr. 
T. Finney. A tumor was found almost occluding the lumen of the ileum nea; 
midportion. It was smooth and lobulated. It was removed, together wit! 
inches of the ileum. There were cordlike extensions through the lymphatics t 
the mesenteric lymph nodes, which were slightly enlarged. The patient recovered 
from the operation rapidly and was discharged from the hospital improved. 
Shortly after discharge, however, the symptoms recurred, and the course was 
rapidly downhill. He died three months after operation. Autopsy was not d 
The gross specimen consisted of a smooth, rounded tumor, the size of an 
orange, completely surrounding the ileum. When sectioned, the tumor proved to 
be dilated in the center, forming a hollow sphere lined by the intact mucosa. The 
walls of the tumor were about 1 cm. thick and constricted the lumen at 
of entrance and exit. 


one 


poin 

The microscopic section showed densely packed masses of large round cell 
resembling those of the lymphoid series. Some of the cells were small, with 
scanty cytoplasm and a small dark nucleus. Others were much larger, and tl 
nucleus stained very light, with, however, many chromatin particles. Between 


e 


these two types could be seen variant cells of all grades. There was an admixture 
of leukocytes, chiefly of the neutrophilic type, but with a few eosinophils. 
Occasional giant cells could be seen. The stroma consisted of fine strands of con- 
nective tissue. Vascularity was not marked, but throughout the tumor could be 
seen small capillaries. The mucosa had remained intact, but the tumor had 
invaded all the layers of the intestinal wall to the serosal surface. The diagnosis 
was lymphoblastoma of the malignant lymphocytoma type. 

Case 4 (path. no. 44221).—A. P., a colored woman, aged 46, entered the 
medical service of the Johns Hopkins Hospital on Oct. 16, 1928, complaining of 
general malaise, anorexia and loss of weight over a period of six months. Inter- 
mittent cramplike pains began three months before admission, and were accom- 
panied by profuse diarrhea seven or eight times a day. The pain was at first 
localized to the epigastrium, but it later radiated over the entire abdomen, and at 
the time of admission was most severe in the right lower quadrant. The patient 
showed an appreciable loss of weight and pallor of the mucous membranes. In 
the right lower quadrant, an irregular mass could be felt, the size of a tangerine 
It was moderately tender, and there was some muscular rigidity over the area. 
The same mass could be made out on rectal examination. Roentgenograms of the 
gastro-intestinal tract showed the colon incompletely filled. Tests of the stools 
for occult blood were positive. The hemoglobin was 72 per cent. There was 
no free hydrochloric acid in the gastric contents. The condition was diagnosed 
as chronic intestinal obstruction, and the patient was transferred to the surgical 
service for laparotomy. 

The operation was performed on October 29, by Dr. Dean Lewis. An area 
of thickening and induration was found in the lower part of the ileum whic! 
partially constricted the lumen of the intestine. No definite tumor formation | 
made out, but the condition was thought to be an early stage malignant change. 
The area was removed, together with 13 cm. of normal intestine, and an entero- 
colostomy performed. When the intestine was opened after removal of the area 
the wall was thickened, the mucosa ulcerated and two or three nodular projections 
were found pointing toward the lumen. 
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patient recovered from the operation rapidly and was discharged from the 

mproved on November 17. She had no further symptoms until December, 

hen she noticed the presence of a tender gland beneath the angle of the 

side of the jaw. This grew rapidly for about ten days and was somewhat 

ier, then ceased to grow and became nontender. She lost weight, became weak 

tired easily. She returned to the hospital in February, and a gland as large 

English walnut was found beneath the right side of the jaw. It was firm, 

ble and not tender. Results of physical examination were otherwise 

negative. The gland was excised for diagnosis. She recovered from the opera- 

tion and was discharged on February 18. Since that time the general symptoms 
have decreased. A roentgenogram of the chest was negative. 

The section of intestine removed has been described. The gland removed at 

final operation was smooth and discrete. The microscopic examination of the 
intestinal tumor showed an infiltrating tumor growth extending beneath the 
mucosa for a depth of from 3 to 5 mm. The mucosa was eroded over the area. 
The cellular structure comprised a dense homogeneous mass of round and poly- 
hedral cells, which had grown chiefly in the submucosa, but had also extended 
into the muscular layer. The cells resembled those of the lymphoid series. The 
largest were polyhedral with small amounts of cytoplasm in stellate or concentric 
shape. The smaller cells were found near the advancing edges of the tumor, and 
closely resembled normal lymphocytes. There was an abundance of reticulum 
scattered throughout the tumor. A section from the gland in the neck showed 
it to be similar in every way. 

[his case was important in view of the recurrence. No evidence of metastasis 
to glands or organs was found at the first operation. The similarity of the gland 
removed from the neck proved its origin from the initial lesion. The malignant 
cells had apparently been quiescent for a period of more than two years, then 
appeared in the neck. Although there is no evidence of another seat of tumor 
growth at the present time, the patient no doubt harbors other cells of the same 

in the body, which will sooner or later bring about a recurrence with exitus. 

Case 5 (path. no, 38963; fig. 22)—K. W., a 7 month old white boy was 
brought to the Johns Hopkins Hospital on March 27, 1926, with the complaint of 
intermittent attacks of pain and vomiting over a period of six weeks. During the 
attacks, three in number, the child would draw up its legs and cry, seemingly in 
agonizing pain. Vomiting would follow shortly, and he would be relieved for a 
short time. This occurred frequently during each attack, which lasted from two 
days to a week. The last attack began a week before admission and continued 
unabated, becoming more severe on the day of admission. On this day the parents 
oticed the appearance of a tubular-shaped mass in the abdomen. Physical exami- 
nation showed an undernourished infant, evidently in great pain. The abdomen 

not rigid, but a tubular, sausage-shaped mass could be felt just to the right 
the umbilicus. The bowel movements consisted of frequent small amounts of 
dy mucus. Laboratory findings were negative. 


Che diagnosis of acute intussusception was made, and the abdomen opened. 
ilar intussusception was found in the ileum about 2 feet above the ileocecal 


with a small papilloma at the apex. This was reduced, and the papilloma 


The patient made an uneventful recovery and was discharged from the 

spital well on April 7. 

lhe gross specimen consisted of a polyp 2.5 by 1 cm. The mucosa covered it 
but was eroded on one side. It was reddish brown and elastic. The 

tion showed a firm yellowish-white center surrounded by a spongy red 


ised 
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Microscopic examination showed the tumor to be composed of two element 
The center was typical fibrous tissue that was continuous with the stalk. T} 
out this fibrous center, especially near the outer edges of the tumor. 
cellular infiltration consisting chiefly of small round cells and leukocytes 
rounding this area was a thick border of hypertrophied mucous membrane 
Throughout the glandular hyperplasia, the cells regained their columnar form 
with the nuclei grouped at the bottom of the slender cytoplasm. Between the 
glandular elements there was a dense infiltration of leukocytes and red cells. 
and in one portion the mucous membrane was necrotic. The glandular hyper- 
trophy extended into the fibrous center, in some places forming nests of mucosal 
epithelium, which resembled the normal glands of the membrane. 
was benign adenoma. 


CasE 6 (path. no. 10584; figs. 4 and 23).—L. G., a white man, aged 68, was 
admitted to the Johns Hopkins Hospital, complaining of marked frequency an¢é 
nocturia with difficulty of retention over a period of six months. There had been 
gross hematuria on one occasion. Results of the physical examination were 
negative, except for enlargement of the prostate. A vesical calculus was found on 
cystoscopic examination. A prostatectomy was advised and performed, but the 
patient died of postoperative pneumonia and came to autopsy. 

Postmortem examination confirmed the clinical urologic impression. In routine 
examination of the viscera, a small submucous nodule was found in the first 
portion of the ileum. It was oval, movable, rubbery and hard in consistency. On 
section, this nodule had the striped appearance of a myoma of the uterus. 

The microscopic section showed a tumor composed of hypertrophied muscle 
fibers arising from the circular coat of the muscularis. The cells were spindle- 
shaped and stained well with the eosin stain. The nuclei were rather large and 
plump and stained lightly. No mitotic figures could be seen. Very little stroma 
was present. The tumor was limited by a definite fibrous capsule which it made 
no attempt to invade. The diagnosis was myoma. 


Case 7 (path. no. 46153; figs. 25 and 32).—E. L., a white man, aged 52, came 
to the Johns Hopkins Hospital on Oct. 29, 1929, complaining of recurrent nausea 
and vomiting over a period of three months. The attacks lasted several hours, 
during which he vomited every hour or two, the vomitus being profuse and bile- 
stained. Pain was not a marked feature. Toward the latter part of his illness 
he had some distention and epigastric distress. On the day of admission, how- 
ever, he had several cramplike attacks of pain. Loss of weight had been marked 
When first seen after admission, the patient was in agony. The legs were drawn 
up to the body, and he vomited large amounts of bile-stained fluid frequently 
There was marked tenderness in the epigastrium and moderate distention 
Occasional peristaltic waves were visible, and a succussion splash was elicited 
An indefinite mass was felt just to the left of the umbilicus. Roentgenograms 
made after a barium meal showed marked dilatation of the stomach and duodenum, 
with the point of obstruction near the duodenojejunal flexure. The diagnosis was 
tumor of the duodenum, and a laparotomy was performed by Dr. Dean Lewis on 
October 31. 

When the abdomen was opened, a large circumscribed tumor was found 
attached to the duodenum in its distal third. It projected into the lumen and was 
covered by a freely movable, intact mucosa. The tumor was excised, together 
with a part of the duodenal wall, and the opening was closed. The patient mac 
an uneventful recovery and was discharged two weeks after operation; he 
reported for reexamination sixteen months later in good health. 
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The diagnosis 
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gross specimen consisted of a firm encapsulated tumor 9.5 by 5 by 4 cm. 
; incorporated in the wall of the intestine. It was grayish white and fibrous. 
section showed the tumor homogeneous throughout, except for a softer 
of beginning degeneration just beneath the mucous membrane. 


Microscopic examination showed a tumor composed almost entirely of con- 
nective tissue, arising apparently from the submucosa. The cells were spindle- 
shaped with abundant light-staining cytoplasm in wavy strands. The nuclei were 
small, dark and oval. Fibroblasts could be seen, being more numerous near the 
outer edges of the tumor. The soft area noted in the gross specimen was com- 
‘sed of a mass of degenerated cells and necrotic material. Vascularity was 
+ marked, although several small vessels were scattered throughout. The diag- 
nosis was fibroma. 


I 


Case 8 (path. no. 6739; fig. 26).—J. P., a colored man, aged 50, was admitted 
to the Johns Hopkins Hospital, complaining of a progressive sensation of fulness 
in the abdomen for one year. Symptoms of obstruction developed toward the end. 
He had lost 20 pounds (9 Kg.) in weight. Physical examiation showed typical 
signs of obstruction of the pylorus, epigastric distention, frequent vomiting and 
inability to retain food. A slightly tender mass was palpated in the epigastrium. 
lhere was no free hydrochloric acid in the gastric contents, and carciaoma of the 
stomach was diagnosed. 

A laparotomy was performed, and the clinical diagnosis confirmed, but the 
condition was inoperable. The postoperative course was progressively downhill, 
and the patient died from pneumonia on the tenth day. 

At autopsy, the tumor was found to occupy the lesser curvature of the stomach 
and had invaded the pylorus. Metastases to the liver and lymph glands had 
occurred. A small submucous nodule was found in the jejunum during routine 
examination of the intestines. It was about 5 mm. in diameter. The tumor was 
not attached to the mucosa which had eroded over it. The tumor was yellow-gray, 
fairly soft and definitely circumscribed. 

Microscopic examination proved immediately that this nodule was different 
from the one in the stomach. It was composed of more or less discrete nests of 
that were infiltrative rather than invasive. Tne cells were round, oval or 
uboidal, the former type being found nearest the center of the nest. In some 
portions, they were flattened by pressure and almost spindle-shaped. The nuclei 
were round or oval, corresponding roughly to the general shape of the cell. They 
stained darkly, and were rich in chromatin. They did not, however, show the 
mitotic figures of malignant change. The cytoplasm was granular and moderate 
in amount. The cell nests were supported in a stroma of dense fibrous tissue. 
Vascularity was not marked, but occasional small vessels could be seen in the 
groups of cells. The diagnosis was argentaffin tumor. 


Case 9 (path. no. 16485; fig. 20).—S. W., a colored man, aged 24, was admitted 
to the hospital, complaining of acute abdominal pain of twenty-four hours’ 
duration. He had vomited several times, each time a small amount of thin, watery, 
stained vomitus. He had had but one bowel movement, and a dose of castor 
had not caused a movement, but rather had accentuated the pain. Physical 
examination revealed a young Negro, evidently in acute distress. He was in a 


1d 
mi 
lid st 


ate of shock, with cold, clammy skin, rapid pulse and shallow respirations. 
ibdomen was not markedly tender, but was moderately distended and 
npanitic. Acute obstruction was diagnosed, and the abdomen was opened by 
.G. J. Winthrop. An intussusception was found in the middle portion of the 


um about 6 inches (15 cm.) in length. Adhesions had formed between the 
us surtaces of the telescoped intestine and prevented reduction. The 


ne 
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intussusception was then excised, and a lateral anastomosis performed. The 
patient recovered from the immediate effects of the operation and seemed com- 
pletely well. On the day before leaving the hospital, however, he suddenly died 
without any untoward symptoms. Autopsy showed a pulmonary embolus as the 
cause of death. 

The gross specimen removed at operation consisted of a piece of small intestine 
1 foot (30.48 cm.) in length. A small, papillomatous tumor the size of a hazelnut 
was found at the apex of the intussusception. It was red and hyperemic. The 
mucous membrane was intact and freely movable over the entire tumor. It was 
attached to the intestinal wall by a short thick pedicle. Cut section was gray 
near the center and reddish gray at the border. The consistency was soft and 
spongy. 

The microscopic section was interesting. With the naked eye, certain masses 
of angular, lobulated shape could be seen. These stained much darker than the 
surrounding tissue. Under the microscope these lobules resembled closely the 
tissue of the normal pancreas. The cells were relatively uniform in size and in 
a definite alveolar arrangement. The cytoplasm was basophilic and contained 
zymogen granules. The nuclei were round or oval, located at the bases 


of the 


pyramidal-shaped cells. They stained dark and were rich in chromatin. Typical 
islands of Langerhans could be seen containing the two characteristic types of cells 


through which an occasional capillary ran. The stroma was composed of a dense 
fibrous tissue which separated the lobules. Occasional large dilated ducts could 
be seen in the stroma lined by short columnar epithelium. The tumor was cir- 
cumscribed, and its origin could be traced to the submucosa. The diagnosis was 
aberrant pancreatic tissue. (This was a patient of Dr. G. J. Winthrop, Mobile, 
Ala.) 

Case 10.—(path. no. 24867; fig. 29).—E. B., a colored man, aged 60, entered 
the Johns Hopkins Hospital on July 28, 1919, with the complaint of anorexia and 
loss of weight. The symptoms had developed over a period of six months. Pain 
was not a constant feature, but had been present in attacks, always worse after 
eating. He had vomited several times, and on two occasions there had been gross 
blood in the vomitus. Constipation was marked. He had grown much wors 
during the two weeks previous to admission, and had been practically unable t 
retain any food. Loss of weight had been marked, and the epigastric pain was 
more severe. The patient was emaciated with marked pallor of the mucous 
membranes. There was moderate distention, and active peristaltic waves could be 
seen coursing frequently over the entire abdomen. Just above the umbilicus, an 
indefinite sense of resistance could be made out. Tests of the stools were negative 
for blood. Roentgenograms taken after a barium meal showed enormous dilata- 
tion of the small intestine, but the point of obstruction could not be determined 
There was a moderate secondary anemia. Intestinal obstruction of unknown 
etiology was diagnosed, and the patient was transferred to the surgical service for 
laparotomy. 

The abdomen was opened on Aug. 5, 1921, by Dr. Mont Reid, and a tumor the 
size of an English walnut found in the ileum 4 feet (121.92 cm.) above the ile 
cecal valve. It was sessile in form and almost completely occluded the lumen 
The mucous membrane was intact over the tumor, but rather firmly attached. It 
was reddish brown and soft to the touch. On section, it was red throughout, and 
blood could be squeezed from it. The mesenteric glands were enlarged but sott 
The tumor, together with 6 inches (15.24 cm.) of the ileum, was excised, and an 
end-to-end anastomosis performed. The patient made an excellent recovery and 
was discharged well eighteen days later. 
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microscopic section showed a tumor composed largely of a tremendous 

crowth of blood vessels. These had formed polypoid masses which had 

. through the mucous membrane and projected into the lumen. The vessels 

| in size from the smallest capillaries to arterioles, and were filled with fibrin. 

he lining endothelium was composed of a single layer of cells in some places, 

; several layers in others. These cells possessed a scanty amount of cytoplasm, 

were elongated and contained oval nuclei that stained lightly and were almost 

chromatin-free. The stroma consisted of scanty connective tissue which was 

densely infiltrated with round cells and leukocytes. The tumor had arisen from 
the submucous vascular plexus. The diagnosis was hemangioma. 


Case 11 (path. no. G 9819; fig. 30).—R. S., a white man, aged 78, was admitted 
to the Johns Hopkins Hospital, complaining of urinary frequency, nocturia and 
retention. Symptoms had developed over a period of eight months and had 
hecome progressively worse. The results of physical examination were essentially 
negative, except for the enlarged prostate. A suprapubic prostatectomy was 

ormed, but the patient reacted very poorly from the operation. Lobar 

umonia developed, and he died on the eighth day after operation. 

\t autopsy, a dark red semispheroid nodule was found projecting into the 
lumen of the ileum 1 meter above the ileocecal valve. This tumor was continuous 
with a thrombosis of the mesenteric vein which extended back about 4 cm. from 
ie intestine. The tumor lifted the mucosa up so that it was in approximation 

th the opposite side of the lumen, leaving only a narrow slit. On section, the 
umor was 1.5 cm. in diameter, and dark red, and had split the muscle fibers 
ipart, lifting the submucosa and mucosa together. 

The microscopic section was that of a hematoma. It consisted of a dark red 
homogeneous mass of fibrin and old blood cells which had evidently started 


between the layers of the muscular stratum and split them out into a fan shape. 
[he mesenteric vein contained an ordinary laminated thrombus which was not 


1 


nfected. The diagnosis was hematoma. 


Case 12 (path. no. G 7353).—I. C., a white man, aged 77 entered the Johns 
Hopkins Hospital, complaining of gross hematuria and frequency of urination over 
i period of ten months. During the latter part of the illness, incontinence, burn- 

pain during the act and dribbling developed. Physical examination revealed 
the presence of a tumor of the bladder. Auricular fibrillation was a com- 
licating. feature. The hemoglobin was 45 per cent. There was a bilateral 

le. The tumor was diagnosed carcinoma, and operation was proposed. 

ittempt was made to build up the patient for operation, but pneumonia 
veloped, and he died three weeks after admission. 

autopsy, the clinical diagnosis was confirmed. At routine examination of 

intestinal tract, a polypoid tumor was found in the ileum 25 cm. above the 

It was 1.5 cm. in diameter and hung loosely into the lumen at the end 

nder pedicle. It was very soft and flabby. On section, the interior was 

] 


sec 


of a golden yellow homogeneous material. 
icroscopic examination showed a typical lipoma. The cells were large clear 
s of fat that stained very faintly. Nuclei could not be seen in every cell, 
to the level at which the section was cut. The nuclei that could be seen, 
were small and dark and usually arranged at the outer border of the 
"he cytoplasm was surrounded by very delicate septums of connective tissue. 
nedicl 


cle was composed of delicate strands of connective tissue and a few 


luscle fibers that had apparently been drawn up into the pedicle. Several small 
Is were found in the base of the pedicle, but very few could be found 
substance of the tumor. It was located in the submucosa and had pushed 
osa upward intact. The diagnosis was lipoma. 


vesse 
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SUDDEN DECOMPRESSION OF THE CHRONICALLY 
DISTENDED URINARY BLADDER 


A CLINICAL AND PATHOLOGIC STUDY 


C. D. CREEVY, M.D. 


MINNEAPOLIS 


The idea that one must not empty the urinary bladder abruptly when 
it has been the seat of chronic retention of the urine as a result of 
prostatic obstruction has been accepted for many years. With the 
development of surgery of the prostate gland, this idea has assumed 
new significance, so that the majority of surgeons have adopted measures 
designed to empty the chronically distended bladder slowly in order to 
avert such serious or fatal consequences as are said to follow abrupt 
withdrawal of the urine. However, there is in the minds of many a 
suspicion that the sudden withdrawal of the urine is per se quite harm- 
less. A careful survey of the literature reveals that the subject has 
never been studied exhaustively, nor has any conclusive evidence been 
presented to show that the abrupt withdrawal of “residual urine” is of 


itself a dangerous act. True, deaths have followed such a procedure; 
but they have also followed catheterization in the absence of urinary 
retention. 


This study was undertaken in an effort to ascertain whether there 
is, in the kidneys or bladders of patients dying after the sudden removal 
of the residual urine secondary to prostatic obstruction, any pathologic 
lesion that may be regarded as typically the effect of sudden emptying 
per se, which does not occur in any other condition. To this end, a 
series of seventy-one patients has been studied. These patients pre- 
sented themselves at the Mayo Clinic, Rochester, Minn., or at the Uni- 
versity Hospital, Minneapolis, complaining of the symptoms of prostatic 
obstruction, and they died while under treatment. 


REVIEW OF THE LITERATURE 


The idea that sudden emptying of the chronically distended bladder 
is perilous apparently had its origin far back in medical history. The 
Ebers papyrus describes a concoction the administration of which was 
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intended to prevent the too rapid escape of urine from the bladder. The 
conception undoubtedly developed pari passu with the use of the catheter, 


the exact origin of which is lost in antiquity. It is known, however, that 
Celsus used curved metal catheters, some of which were found in the 


ruins of Pompeii. 

One gets the impression from the literature of the present time that 
nearly every experienced surgeon heeds the advice of Guyon (1903) to 
“empty gradually and antiseptically the bladder.” 

Early students of the question attributed severe or fatal reactions to 
the mechanical effects of a sudden fall of pressure within the bladder 
itself; more recently it has been suggested that this fall of pressure is 
propagated to the kidneys and so disturbs their function as to cause 
severe reactions or even death. Still others hold the opinion that such 
reactions as are seen are due to infection of the urinary tract super- 
imposed on the dilatation due to obstruction. 

For convenience, the various theories as to the mechanism of 
reactions to catheterization are outlined: 

sories of the Mechanism of the Reactions Following Bladder “Decompression” 

I. Disturbances in the urethra and bladder of traumatic origin. 
A. Direct trauma: 
1. Urethral hemorrhage from traumatized areas. 
2. Urinary reabsorption through traumatized areas. 


B. Indirect trauma: 
1. Hemorrhage ex vacuo. 
2. Vascular injury through unaccustomed contraction of the bladder. 
I], Disturbances in the kidneys due to release of preexisting tension. 


A. In the kidneys themselves: 
1. Congestion. 


2. Edema. 


> 


3. Change in relative position of uriniferous tubules. 
Ill. Reflex nervous disturbances (syncope). 
B. Secondary effects: 
1. Blood pressure fall. 


Che first report to come to my attention in which death was ascribed 

catheterization of a patient with a prostatic condition was that of 
Chassaignac. In 1844, he recorded the death with chills and fever of 

aged man a few days after catheterization. The autopsy protocol 
strongly suggests the presence of acute pyelonephritis. However, this 
condition was not recognized at that time, and Chassaignac did not 
attempt to explain the cause of death. 

A few years later Finlayson reported a case in which he attributed 
fatality to bleeding from the prostate as a result of trauma from 
catheterization. The patient, an aged man with a prostatic condition, 
developed gradually a distended bladder. Nine hundred cubic centi- 
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meters of urine was withdrawn at one sitting, the first being clear, the 
last bloody. Death ensued in forty-eight hours, and autopsy disclosed 
submucous hemorrhages in the bladder and intertubular and intratubular 
hemorrhages in the kidney. The description of the histology of the 
kidney is too meager to permit one to judge of the character of the 
underlying lesion. The author stated that he had “heard of” two more 
such cases. Tuffier reported two similar cases. Unfortunately, his 
autopsies were limited to the bladder alone. 

Sedillot concluded on experimental grounds that the reabsorption of 
urine through areas abraded by the catheter caused uremia and death, 
He collected urine from patients suffering from prostatic obstruction and 
injected it intravenously into dogs; the animals died, and Sedillot found 
the kidneys sometimes congested and sometimes the seat of abscesses, 
which were also found in other organs. Since this work was done before 
the publications of Pasteur, the infectious nature of the process that 
resulted in death was not understood. 

It was early decided that some factor other than simple acute reten- 
tion must be present in order to make catheterization perilous. In 1883, 
Albarran pointed out that the abrupt relief of a very marked retention of 
short duration entailed no serious consequences. However, he did not 
state how long a retention must be present or to what degree the bladder 
must be distended in order to render sudden emptying of the bladder 
dangerous; nor, to my knowledge, has this been determined up ito the 
present time. In a search for an explanation for these phenomena, 
Mercier called attention to the almost universal presence of congestion 
in the prostate, bladder, ureters and kidneys of patients dying of pros- 
tatic hypertrophy; this observation has been confirmed by Grellety, 
Picard, Tuffier, Genouville and Boeckel, Delbet and Chute. 

The minds of most of the early investigators were focused on the 
bladder. Mindful of the congestion already described, Desormeaux 
emphasized the importance of postcatheter bleeding, which he likened to 
that occurring in the uterus following parturition. Albarran, Le Grand, 
Guyon (1879) and Blum and Rubritius were impressed by the impor- 
tance of hemorrhage following catheterization. They alleged that the 
sudden emptying of a long-filled bladder led to a diminution of the intra- 
vesical tension to a point below that in the blood vessels. They believed 
that this led to bleeding “ex vacuo” in spite of the obvious fact that a 


vacuum cannot obtain in a collapsible viscus; theoretically, of course, 
a reduction in pressure could lead to bleeding without the occurrence 0! 
a vacuum. 


+ 


Genouville and Boeckel and Ventici and LaRoche have recently put 
forward this theory anew. 

Mercier believed that sudden contraction of the previously distended 
bladder so compressed the congested vesical veins that they could not 
empty as rapidly as the bladder contracted and so ruptured. 
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\\hile the writers thus far were content to refer death to lesions 
of the lower part of the urinary tract, it became apparent early that 
fatality usually resulted from renal inadequacy. It has been assumed 
that there exists as a result of prostatic obstruction a constantly elevated 
pressure within the bladder, and that this pressure is transmitted by way 
of the ureters to the kidney pelves. That such an elevation exists is 
evident from the frequent occurrence in patients with prostatic condi- 
tions, of hypertrophy of the bladder wall, of diverticula therein and 
of thickening with dilatation of the kidney pelvis and of the ureter. 
[his assumption has been supported clinically by the observation that, 
if one inserts a catheter into the bladder of a patient with a prostatic 
condition with retention of the urine and connects it to a manometer the 
resultant pressure is higher than that which develops in a normal person 
(Adler, Dubois, Van Zwalenburg, Bumpus and Foulds, Campbell and 
Rose). As will be pointed out in the comment, this observation does 
not necessarily support the conclusions stated. However, the idea that 
such a backpressure exists and that its sudden release is the exciting 
factor in the reactions following catheterization in retention of urine 
is the basis of most of the current explanations of these reactions. 

The precise mechanism by which the pressure in the kidney pelves 
is raised in retention of the urine is a moot point, most observers believ- 
ing simply that the presence of increased pressure in the bladder requires 
a pressure rise in the pelvis and ureter to permit the forcing of urine 
into the bladder. However, Diittmann and Kreutzmann are of the 
opinion that the pressure increase in the renal pelvis is due to stenosis 
of the intramural ureter as a result of hypertrophy of the bladder mus- 
culature; Tandler and Zuckerkandl attributed it in many instances to 
compression of the ureter by the vas deferens. Obviously, if either 
of these latter theories is correct, the kidneys cannot be decompressed 
abruptly by emptying the bladder in any manner whatever. 

Whatever the mechanism involved, it is rather obvious that the dilata- 
tion of the kidneys results from an anemia of the renal parenchyma 
secondary to the increased intrapelvic tension, as shown experimentally 
by Newman, Hinman and Morrison and Hinman and Hepler. 

_ As early as 1876, d’Etiolles suggested that the sudden withdrawal 
ot the retained bladder urine reduced the “backpressure” in the kidneys 
abruptly and led to renal congestion, inflammation and “apoplexy” with 
resultant serious or fatal impairment of the renal function. This view 
has lately been reemphasized by Thompson-Walker, Newman, Evans, 
Wildbolz, Bumpus (1926) and many others. 


Regnault ascribed the issue to a similar fall in the “backpressure,” 


tavored the idea that the edema rather than the congestion disabled 
e kidneys 


tl 
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Wright has suggested that the “backpressure” in the kidney pelyes 
gradually distorts the uriniferous tubules so that, when this pressure js 
suddenly relieved, a derangement of the position of the tubules occurs 
and interferes seriously with the secretion of the urine. 


Although many of the theories just stated have been current 
half a century, no one has succeeded in establishing just what anatomic 
or functional changes must exist in order to render dangerous the abrupt 


removal of retained urine. Grellety, Picard and others have noted the 
presence of preexisting renal congestion. Mercier suggested that an 
unrecognized latent nephritis played an important role. Kidd has 
recently stated that danger is present only in uremic patients. 

The only attempt to establish definite criteria is that of O’Conor. He 
believes that if the blood pressure is normal, the residual urine less than 
400 cc. and the renal function adequate, immediate complete emptying of 
the bladder may be practiced safely. 

It should be noted that the theories thus far cited are based on 
clinical experience and on deduction. Pathologic evidence supporting 
them is not available. It has not been shown that the kidneys, after 
the sudden relief of urinary retention, exhibit lesions not seen in the 
absence of intravesical manipulation. 

The theory that the reaction to sudden removal of residual urine 
depends on a fall in the blood pressure was apparently first suggested 
by Pilcher in 1914, and has attracted many followers. It depends on 
the assumption previously mentioned that prostatic retention leads to 
a constant rise in the pressure within the renal pelves. This in turn 
is said to cause a rise in the systemic blood pressure in order to insure 
the secretion of the urine, a hypothesis not entirely proved, since Shaw 
and Young and I (table 1) have found that the average blood pressure 
in a large series of patients with prostatic conditions with chronic 
retention of the urine does not exceed the average level of control 
patients of the same average age but without residual urine, while 
Elfving found normal or reduced blood pressure readings the rule 
in the overflow incontinence of chronic retention. 

However, Pilcher observed a definite fall in the systolic blood pres- 
sure following cystotomy for the relief of urimary retention. Whil 
the fact that he used cocaine as an anesthetic diminishes the validity of 
his observation, Peacock soon found that the fall occurred also when the 
urine was removed by catheterization. O’Conor studied this phenome- 
non in a series of seventy-four patients with prostatic conditions and 
found that the fall was prompt, and that it might reach 85 mm. of 
mercury. He further observed that its extent could be limited 
spread over a considerable period by emptying the bladder gradually. 

Shaw and Young have reported a decrease in the blood pressur 


following the removal of residual urine, but have expressed the beliet 
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the fall is due largely to the relief of pain and to the subsidence 

the excitement and apprehension attendant on hospital admission. 

hey have reported three cases in which the systolic blood pressure fell 

promptly to 60 mm. of mercury on catheterization, but returned to an 

adequate level with therapeutic measures. They believed that the con- 
dition of these three patients was analogous to that of surgical shock. 

Von Monakow and Mayer had previously postulated a rise in blood 
pressure secondary to urinary obstruction and had attributed it to a 
‘oxic vasoconstriction due to nitrogen retention or to some reflex 
mechanism. ‘They regarded the fall subsequent to catheterization as a 
consequence of the relief of nitrogen retention in many instances. Full 
believed that a reflex mechanism, excited perhaps by pain, was the more 
important, and found that hypotension did not follow the relief of 
vesical distention in the presence of transverse myelitis. Grauhan 
thought that the decrease in blood pressure was attributable to splanch- 
nic dilatation like that sometimes seen after the removal of ascitic fluid, 
a decrease that was reproduced experimentally by Wangensteen and 
Scott in the dog. However, as they pointed out, this phenomenon does 
not occur in instances of long-standing distention of the abdomen, since 
here the intra-abdominal structures have so accommodated themselves 
that the intra-abdominal pressure remains normal. Yet it is in cases of 
long-standing bladder distention that the effects of catheterization are 
said to be most serious. 

Salomon believed that any hypertension persisting after catheteriza- 
tion was due to arteriosclerotic or atrophic kidneys. Oppenheimer 
attributed the rise in blood pressure that is said to occur with urinary 
retention to a reflex in acute cases, but he believed that retention of 
metabolites in chronic cases led to a toxic vasoconstriction with hyper- 
tension. Elfving, however, found in many instances a fall in blood 
pressure with nitrogen retention in prostatism. Both Oppenheimer and 
Elfving attributed the fall in blood pressure following catheterization to 
the 


the development of acute pyelonephritis, while the latter emphasized 


1 


he fact that any minor operative procedure, such as vasectomy, or any 
fehry 


if 


brile disorder may lead to the development of hypotension in the 
presence of urinary retention. 

The theories thus far discussed depend only on mechanical factors. 
Soon after the discoveries of Pasteur, however, the idea was advanced 
hat infection might be responsible for catheter reactions. 

[It is known, both on clinical and on experimental grounds, that the 
presence of urinary retention is one of the most potent factors predispos- 
ing to infection of the urinary tract. Albarran and Hallé, Achard and 
Regnault, Schmidt and Aschoff, Bazy, Rovsing, and Melchior have found 
that the injection of virulent bacteria into the intact animal bladder does 
not suffice to produce more than a transitory cystitis unless the bladder 
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is traumatized or obstructed, whereupon severe infection, not alone of 
the bladder but also of the upper part of the urinary tract, often 
develops. Cabot has emphasized the importance of distention of the 
bladder in postoperative urinary retention as predisposing to infection 
of the urinary tract. When a patient with a prostatic condition with 


] 
| 


urinary retention is catheterized, there are almost invariably present al 
of these requisites for the production of infection. Cauvet and Escat 
early described congestion, edema and purulent infiltration in the kidneys 
of patients dying after catheterization, and they ascribed these changes 
to acute ascending infection. 

Escat, Chute and Hyman have called attention to the fact that pyelo- 
nephritis may lead to gross bleeding from the kidney. 

That bleeding after sudden emptying actually does originate at times 
in the kidneys themselves has been demonstrated conclusively by Shaw 
and Young, who performed cystoscopy on several patients with prostatic 
conditions during the bleeding that followed catheterization and observed 
bloody urine issuing from the ureteral meatus. They did not, unfor- 
tunately, report cultural studies of the urine in these instances. 

Nervous shock or syncope was called on to explain an occasional 
sudden death by Guyon (1879), Cauvet and many others. Shaw and 
Young have recently suggested that some such factor may be involved 
occasionally. The patients they observed, however, survived, while those 
of the older writers did not receive complete autopsy studies. The pos- 
sibility that such deaths may be due to demonstrable extrarenal organic 
lesions will be taken up in the comment. It seems to me that syncope 
and shock are convenient terms to be reserved for those occasions on 
which fatality is inexplicable even after a thorough postmortem exami- 
nation. 

Works in pathology describe the renal changes of prostatic obstruc- 
tion at some length, but are silent on the topic of sudden emptying of 
the bladder and its effect on the kidneys. It must be remembered that 
the brief references already made to pathologic changes in the kidneys 
secondary to sudden emptying of the bladder are theoretical and not 
based on changes actually demonstrated. 

While Kaufmann and Young have stated that the changes in the 
kidney secondary to prostatic obstruction are similar to, if not identical 
with, those following ureteral obstruction, the pure obstructive element 
is so often complicated and masked by arteriosclerotic and infectious 
lesions that comparisons are difficult or unsatisfactory. Whether there 
is any difference in the anatomic nature of the lesions produced by 
pure obstruction at the bladder neck as compared to those resulting 
from obstruction of the ureters has not been determined. Only the 
latter have been studied experimentally. Enderlen in 1904 ligated a 
dog’s ureter and found that dilatation of the pelvis and ureter as well 
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as of the renal tubules themselves soon developed. He described small 
areas of parenchymal necrosis that led later to interstitial fibrosis. 
Rautenberg performed similar experiments on the rabbit and had 
similar results in all respects. Orth emphasized the fact that there 
was surprisingly little glomerular injury even in advanced hydro- 
nephrosis, an observation confirmed by many other investigators. 

Johnson found only a simple atrophy of the kidney substance with 
but slight tubular dilatation to result from ureteral occlusion, and Bell 
is inclined to attribute the development of marked tubular dilatation, 
lymphocytic infiltration and fibrosis to complicating factors such as 
infection and arteriosclerosis. 

\Wade has observed the same lesions of hydronephrosis in patients 
dying of renal insufficiency secondary to prostatic hypertrophy. 

A variety of procedures has been advocated to combat the danger 
of sudden relief of chronic vesical distention. Probably the earliest 
method, and certainly that which has enjoyed the most enduring favor, 
is that suggested by Mercier in 1844. He suggested either fractional 
emptying of the bladder by repeated catheterization, or prompt with- 
drawal of all of the residual urine, followed at once by partial replace- 
ment with an antiseptic solution. 

Genouville and Boeckel and Michon have favored the abrupt relief 
of retention by cystostomy, believing that the bladder having been 
opened, the intravesical tension will be replaced by the atmospheric 
pressure, and harm will be averted. An additional benefit of this 
method is said to be an avoidance of trauma of the congested wall of 
the urethra and bladder. 


Von Zwalenburg in 1920 introduced the principle of continuous 
secretion against a gradually diminishing column of urine, which has 
since found very wide favor. Scott has recently suggested the use of 
a very small (no. 5 French) indwelling urethral catheter with the idea 
that its narrow lumen will prolong emptying for about twenty-four 
hours. 

STUDY OF CASES 

Clinical Features——This paper is based on the clinical and autopsy 

observations of seventy-one patients who presented themselves at the 


University Hospital or at the Mayo Clinic with urinary retention due 
to prostatic hypertrophy, and who died while under treatment. The 


whole group has been divided into three main subgroups (table 2). 
I 


Group I consists of those patients having more than 500 cc. or residual 
urine; group II consists of those having less than 500 cc. of resid- 
ual urine, while group III is composed of two patients who died with 
bladders distended as a result of prostatic obstruction without having 


been catheterized. Groups I and II have been further subdivided into 
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those whose bladders were “decompressed” gradually in from one to 
five days (a), and those whose bladders were emptied promptly at g 
single session (b). 

This subdivision has been employed in order to ascertain whether 
the character of the lesions found at autopsy could be correlated with 
the degree of distention of the bladder, with the manner in which the 
bladder was emptied, or, indeed, whether the act of emptying the bladder 
itself influenced the type of lesion in the urinary tract. 

In order to ascertain whether the patients in the various groups had 
lesions of comparable severity before catheterization, clinical data con- 
cerning them have been studied (table 2), and, in addition, the same 
data have been obtained from a group of one hundred consecutive 
patients who survived prostatectomy in order to ascertain, if possible, 
what factors led to the fatal issue. 

Unfortunately in many of the earlier cases, studies of the kidney 
function were not made, and since it is in the kidney function alone 
that significant differences in the various groups are evident, this fact 
robs the following data of much of their value. 

The average age in each group is essentially the same, and it is 
interesting that the duration of symptoms averaged 1.3 years longer 
in the survivors than in those who succumbed. However, it has been 
my experience that the man in the prostatic age is rather complacent 
about his minor difficulties, so that his statements as to the duration 
of his difficulties are open to doubt. The information concerning the 
presence or absence of infection, too, is not wholly reliable. In many 
instances, only a single urine was examined before catheterization 
Since it is common knowledge that even in severe cystitis the voided 
urine may be relatively free from pus at times, conclusions based on 
the examination of a single specimen must be guarded. However 
pyuria was found before treatment in 85 per cent of the survivors and 
in 91.6 per cent of those who died. 

It is in the kidney function as demonstrated by the urea of th 
blood that the first striking difference is noted. That of the survivors 
is well within normal limits (30 mg.), while that in the fatal cases 
averaged 185 mg. for each 100 cc. of blood on admission. Only in 
group II b (those catheterized at one sitting of less than 500 cc. o! 
residual urine) was the blood urea normal, and here, unfortunatel) 
it was estimated in but three of seventeen patients. Neither of th 
cases in group III were investigated. 


The differences in phenolsulphonphthalein excretion correspond t 
those in the blood urea, but are somewhat less striking. The average 
phenolsulphonphthalein excretion of those who subsequently underwent 
successful prostatectomy was 35 per cent in one hour, while those wh 
died eliminated but 20 per cent in the same period. Unfortunately, 
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however, the dye excretion was investigated in less than one half 
thirty-two of seventy-one) of the fatal cases. 

The re were no striking differences in the blood pressures in the 
various groups, all coming well within the limits to be expected in 
the ages involved. 
| The occurrence of hematuria as evidence of some specific response 
to sudden emptying of the bladder has been emphasized by many 
writers. It was noted in 50.8 per cent of the fifty-nine fatal cases in 
which records were available, but was never mentioned as a factor 
in the fatal outcome. It occurred in 53.8 per cent of twenty-six cases 
in which emptying was carried out abruptly as compared to 48.5 per 
cent of thirty-three cases in which emptying was carried out gradually, 
in which records were complete ; it was not definitely more frequent in 
patients with more than 500 cc. of residual urine (50.2 per cent of those 
with 500 cc. or more, and 47.6 per cent of those with less than 500 cc. 
of residual urine). 

The question of the degree of diminution in the urinary output fol- 
lowing sudden emptying of the bladder remains unsettled. In this group, 
lthough forty patients were catheterized abruptly, records of the urinary 
output were kept in but thirteen. Of these, five had a residual urine of 
more than 500 cc. and eight of less than 500 cc. Diminution of the 
utput was noted in 60 per cent of the first and in 37.5 per cent of the 
second group, an average of 61 per cent as compared to 14.7 per cent 
vith slow emptying. However, when one considers that the lowest 
bserved twenty-four hour output was 500 cc. and that most of the 
patients were being sweated by means of hot packs, one cannot draw 
worthwhile conclusions from these data, more particularly since the 
groups are so small. 

The manner in which the bladder was emptied evidently had very 
ttle influence on the length of survival after catheterization. Of the 
thirty-nine in which gradual emptying was practiced, the average sur- 
vival was 11.05 days, while those who were simply catheterized lived 

The patients with 500 cc. or more of residual 
urine survived for a shorter period than did those with 500 cc. or 

11.9 and 17.6 days, respectively). 


PATHOLOGIC FINDINGS 


his discussion will be confined to the lesions observed in the kid- 


neys and the bladder, since the changes in the prostate incident to 
ostatic hypertrophy have been discussed so fully in the literature, 
nd . . 

‘ since the ureters were not usually preserved for examination. 


same grouping of the cases has been employed as in the discussion 
t the clinical findings. 


1, tak e ~ . ° ° 
‘he gross feature that first attracts attention in these cases is 
pelvic dilatation. Of the sixty-nine cases in which records were 
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available, dilatation was present in fifty-three, or 76.8 per cent. The 
relationship of this dilatation to the amount of residual urine js empha- 
sized by the fact that some measure of hydronephrosis was evident it 
85.1 per cent of those in group I (500 cc. or more of residual), as com. 
pared to 63.6 per cent of those in group II (less than 500 ce. 
residual ). 


ot 


Many other gross changes were noted, but were not described iy 
sufficient detail to permit of their classification. Thinning of the 
parenchyma was, in general, proportional to the degree of pelvic dila- 
tation. The weight of the kidneys was usually increased. Cloud 


1 
Uy 


swelling was noted in the patients dying of acute infection. The pres- 
ence of exudate on the pelvic mucosa was common. It is impossibl 
from the available descriptions to attempt to separate the cases of 
“ascending” infection from those of “hematogenous” origin. Medullar 
streaks were common. When abscesses occurred, they showed 

predilection for the cortex or the medulla, the two layers being about 
equally involved. 


Tasie 3.—Lesions of the Kidney Found at Autopsy 


Fatal Cases Group Ia Group Ib Group Ila Group IIb Group III 
’ i Tl cone Tl gate Tl arene Tt ete TT an 


Per Per Per Per Per Per 
No. Cent No. Cent No. Cent No. Cent No. Cent No. Cent 
Chronic pyelonephritis. . .. 7 998.5 31 91.1 13 100.0 5 100.0 17 100.0 2 
i iniknntsennattatcesnns 3 4.2 2 5.8 1 7.6 0 0.0 0 0.0 0 
Acute and chronic pyelonephritis 52 73.3 20 58.8 1 7.6 5 100.0 6 35.2 0 0.0 
EEE RE 1 1.4 1 2.9 0 0.0 0 0.0 0 00 O 0.0 
BIOS ian x hc cweeccceccscs 27 38.0 17 50.0 4 30.7 2 40.0 2 11.7 1 & 
Oongestion, hemorrhage......... 36 80.7 14 41.1 1 7.6 2 40.0 8 47.0 1 50.0 
Dilatation of pelvis and ureter... 58 76.8 28 823 12 92.3 2 40.0 12 70.5 1 50 





In one instance, hemorrhage into the perinephric fat was noted 
(group II, case 13) and in another, suppurative perinephritis (group I, 
case 6). 

Sections were available for microscopic study in all cases (table 3 
Whenever the original section was not such as to permit the drawing of 
conclusions, new blocks were secured and sections made. One normal 
section was seen, and was taken from a patient who died abruptl) 
following the intravenous administration of mercurochrome-220 solubl 
(case 48). In every other instance lesions were noted. It is impossibl 
to say exactly where the changes of uncomplicated obstruction end an 
those of chronic infection begin. As has been pointed out, in man) 
instances round cell infiltration and fibrosis of the interstitial tissu 
together with degenerative changes in the tubules have been observed 
clinically and produced experimentally by simple ureteral obstruction 
However, no effort was made to exclude the possibility of infection in 
such cases by cultural study. I am inclined to follow Bell and t 
attribute these lesions (round cell infiltration, fibrosis, tubular degenera- 
tion), especially in view of their severity in this series of cases, t0 
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nfection (chronic pyelonephritis). These changes were seen in every 
nstance except the one already noted, and were sufficiently striking to 
tract attention even on superficial inspection. The tendency for this 
process to spare the glomeruli, which has been interpreted by various 
nvestigators as evidence of typical obstructive change, was not noted 
in this group of cases. In all instances in which tubular or interstitial 
changes were advanced, the integrity of the glomeruli was correspond- 
oly impaired. If it is true that glomerular survival bespeaks obstruc- 
ion rather than infection, these observations support my inclination to 
card the lesions here described as infectious. 

Of the whole group, 98.5 per cent exhibited chronic pyelonephritis 
is described. In 30.9 per cent, it was the only lesion to be found in 
the kidneys. 

Seventy-three and three-tenths per cent of the whole group (table 3) 
presented the changes of acute pyelonephritis, varying in degree from 
the presence of a few polymorphonuclear leukocytes in the tubules and 
interstitial tissue to a diffuse purulent infiltration of the whole organ. 
Secondary changes varied from slight granular degeneration of the 
tubules to widespread necrosis of tubular and glomerular epithelium. 
Involvement of the glomeruli seemed to be determined by contiguity to 

process in the tubules. Arteriosclerosis was noted in 38 per cent, 
ind interstitial congestion and hemorrhage in 50.7 per cent. 

Of those in whom decompression was done gradually, the changes 
f acute pyelonephritis were present in 58.8 per cent of those with more 
an 500 cc. of residual urine and in all of those with less than that 
mount, an average of 64.1 per cent. In those in whom emptying was 
lone suddenly, these lesions were found in 7.6 per cent of group I and 

35.2 per cent of group II, an average of 23.3 per cent. 

Only two conclusions can be drawn from these figures: (1) The 
ient with prostatic obstruction who dies after catheterization presents 
‘tive lesions in dilated kidneys; (2) the incidence of acute lesions 
early three times as great in those in which emptying is done gradu- 
as compared to those in which emptying is done abruptly. Since, 
is has been stated previously, obstruction or trauma, or both, is essential 
he experimental production of infection of the urinary tract (except 
by intravenous injection of bacteria) and since these conditions are 


present and prolonged in gradual decompression, the latter fact is not 


ing. 


attempt has been made to classify the lesions of the bladder, but 
unsatisfactory (table 4). Descriptions were available in but 

ne of seventy-one cases, and the specimens had been discarded in 
it a few cases. The descriptions were rather vague, and the 
nology used was variable. From table 4 it will be seen that of the 


cases in which data are available the lesion was frankly infec- 
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tious in forty-eight, or 94 per cent. Of the remainder, submucoy, 
hemorrhages were noted in two (both patients were relieved graduall, 
of more than 500 cc. of residual urine; a small carcinoma of the bladd 
fundus was found in the third). 

One can conclude from these scanty data, relating to vesical lesions. 
only that catheterization of the patient with a prostatic condition often 
leads to infection of the bladder. 

The Cause of Death—In order to ascertain whether the method of 
catheterization has any influence on the cause of death, the cases have 
been analyzed from this aspect. It was difficult to determine in many 


TABLE 4.—Lesions of the Bladder 


Lesion GroupIa GroupIb GroupIIa GroupIIb Group III 
.. s ectacesananedaawes 7 5 1 5 1 
Gangrenous cystitis................6.. 7 0 0 0 0 
Chronic cystitis........ peveeveseueces 1 2 0 3 0 
Chronie cystitis with congestion...... 9 1 1 4 0 
Hemorrhagic cystitis... .......cccccses 1 0 0 0 0 
Submucous hemorrhages.............. 2 0 0 0 0 
Carcinoma of fundus.............. = 0 l 0 0 0 
TABLE 5.—The Causes of Death 
Fatal Group Group Group Group Group 
Cases Ia Ib Ila IIb IT] 
(71 Cases) (34 Cases) (13 Cases) (5 Cases) (17 Cases) (2 Cases 
FT ORO FTF nF eT + - 
Per Per Per Per Per Per 
Cause No. Cent No. Cent No. Cent No. Cent No. Cent No. Cent 
NN INR 555 ce venndecurats .56 78 27 79.4 138 100.0 3 60 12 70.6 l 
Chronic pyelonephritis......... .. 16 28.6 7 26.0 3 23.1 oa , 5 41.7 1 100 
Chronic and acute pyelonephritis. 40 71.4 20 74.0 10 76.9 3 100 7 658.3 
Extrarenal complications......... . 15 21.7 7 Ws .. wien 2 40 5 29.4 
Pulmonary embolism.............. 4 26.6 S BS « cent a; we « oe l 0) 
Bacterial endocarditis............. 2 13.3 1 14.2 1 20.0 
Coronary thrombosis............. l 6.6 l 14.2 ; 
RR Ss Sea 2 13.3 l 14.2 a _ 1 SO... 
Suppurative seminal vesiculitis.... 2 13.3  . ais a hres on - 2. 40.0 
yo eer ee TT eee 1 6.6 wee «: oa on is 7” ; 
SA INI 0.0 ss cevncceeens 1 6.6 : ; sete a a : wee 
Bronchopneumonia................ 1 6.6 onew os ‘ - 1 20.0 
ee 1 6.6 1 14.2 


instances precisely what caused the lethal outcome, and the classificatio! 
that has been adopted has many disadvantages. Those cases in which 
the pathologic diagnosis included “uremia” may arise from such a variet 
of causes ; uremia may mean so little or so much in the ultimate outcoms 
However, in each instance the pathologic lesions found at autopsy have 
been enumerated in order to make evident the combination of circum 
stances that led to death. 

In the whole group a clinical diagnosis of uremia was made 
78.8 per cent, while obvious extrarenal complications were fatal in 
21.2 per cent (table 5). 

From a consideration of table 5 it is evident that the uremia was 
due in 71.4 per cent to chronic and in 28.6 per cent to acute p) 
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tis; thus death probably resulted from an infectious process in the 

of which the uremia was merely a secondary manifestation. 
four of the six deaths not directly attributed to an infectious 
ss, pulmonary embolism was found. This process, of course, 

originates in an infected thrombosis of a systemic vein. 

summarize: The patient with a prostatic obstruction who dies 
r catheterization dies of an infectious process. If this process is 
localized in the kidneys, the clinical syndrome of uremia is often pro- 
luced and may dominate the picture, although death is usually due to 
xemia from infection. In about 20 per cent of the cases, the dominant 
lesion is extrarenal, and occasionally it may be unrelated to the 


1 


itheterization (coronary thrombosis). 


COMMENT 


Every mechanism herein discussed by which sudden emptying of the 
bladder may lead to death is based on theoretical concepts. The corner- 
stone of nearly all of the theories is the accepted belief that a heightened 
intravesical pressure exists in prostatic hypertrophy, and that this pres- 
sure is transmitted to the kidneys. It is the relief of this pressure that 
is alleged to be perilous. 

The exact mechanism by which this pressure is transmitted to the 
kidneys is not clear. Sampson and many subsequent workers, particu- 
larly Gruber, have shown that in man the oblique course of the intra- 
mural ureter and the presence of the ureterovesical valves effectively 
prevent reflux of bladder urine up the ureters. Pilcher, Quinby and 
Blum and Rubritius have found that the ureteral meatus is usually nor- 
mal in appearance in the patient with prostatic enlargement, while 


Bumpus (1924) and Caulk have noted reflux of contrast medium up 


the ureters in but 4.5 and 6 per cent, respectively, of patients with 


‘ostatic conditions. Thus, direct backward transmission of the vesical 


pressure, through an uninterrupted column of urine, does not usually 


wT 
ul. 


[f it is merely a question of a necessary rise in intrapelvic tension 
force urine past the intramural ureter that has been compressed by 
increased bladder pressure, then one can conceive of a sudden 
release of this pressure by the urethral catheter; if this is so, one must 
in mind how variable is the quantity of residual urine and must 


ee 


refore consider the possibility of spontaneous 


1 
t} 


decompression.” If, 

ie other hand, the view of Duttmann and Kreutzmann that the 

ure is due to stenosis of the intramural ureter from hypertrophy 

{ the vesical musculature or that of Tandler and Zuckerkandl that the 

leferens compresses the ureter is correct, it is impossible to see how 
1 emptying of the bladder can “decompress” the kidneys, since the 
causing the backpressure would be operative as well after as before 
rization. 
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Moreover, death has been seen in this series of cases to folloy 
catheterization when residual urine was not present (group II, cases 1]. 
17, and 19) ; decompression cannot be said to have occurred. Yet lesions 
were produced which were identical with those in patients who did hay 
residual urine in large amounts. Further still, in 23.2 per cent of the 
cases, evidence of “backpressure” has been lacking at autopsy; i. e., 
there was no evidence of ureteral or pelvic dilatation. 

There is a tendency among some observers to place a great deal of 
emphasis on the occurrence of hematuria following the removal of 
residual urine and to think that it is especially significant as part of the 
typical untoward reaction to sudden catheterization per se. This seems 
to me to be unwarranted for a number of reasons. 

Gross hematuria occurs independently of instrumentation in a fairly 
respectable proportion of patients with prostatic conditions, as has been 
pointed out previously by Bernard, Albarran, Ventici and LaRoche, 
Sedillot, Escat, Kenneth Walker and Young. 

It was believed by many of the earlier writers that hematuria 
resulted from trauma from the catheter (Finlayson and Tuffier), and 
Escat stated that he had never observed hematuria when the catheter 
passed with ease. 

Young found that 3.6 per cent of his series of nine hundred eighty- 
three patients with prostatic conditions had had spontaneous hematuria 
in the absence of stone ; of those with large amounts of residual, 14.1 per 
cent had spontaneous hematuria. 

Hematuria occurs even with the methods designed to insure gradual 
emptying of the bladder. Van Zwalenburg’s patient bled, and Bumpus 
and Foulds observed hematuria in 13.2 per cent of eighty-three cases 
in which decompression was done gradually by Van Zwalenburg’s 
method. In the series already reported in this paper, hematuria was 
noted in 48.5 per cent of thirty-three fatal cases in which emptying 
was done slowly. 

Albarran was able to produce hematuria experimentally by simpl 
urethral occlusion in the dog. I have observed spontaneous gross 
hematuria in each of three dogs in which I was able to establish chronic 
incomplete urinary retention by partial ligation of the urethra. Each 
of these animals had at autopsy multiple abscesses in dilated kidneys 
and gangrenous inflammation in the dilated, hypertrophied bladder. No 
intravesical manipulations of any kind had been carried out. 

Escat, Chute and Hyman have observed hematuria as a result of 
pyelonephritis, an observation supported by the experiments alread) 
recorded and by the autopsy observations in this series (table 6). 
Hematuria was known to have occurred in thirty of the patients whose 
records were complete. In twenty of these, or 66.6 per cent, the patient 
had acute pyelonephritis with multiple abscesses ; six more had chronic 
pyelonephritis, and four had pyonephrosis as well. In no instance was 
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re any doubt as to the presence of an infectious process in the 
kidney 

That hematuria may accompany acute pyelonephritis without urinary 
retention is evidenced by a patient seen by me; he was a boy of 19 
Mayo Clinic, no. 715857) suffering from chronic bilateral pyelo- 
nephritis with a severe secondary cystitis, who bled so furiously follow- 
‘ae cystoscopy that the hemoglobin fell from 90 to 42, and transfusion 
had to be performed. The reaction was associated with fever and a 
marked rise in the urea of the blood. 


In addition, it must be remembered that there are reported in the 
literature many cases in which bleeding should have followed catheter- 
ization if this bleeding were due merely to the sudden withdrawal of 
residual urine. For example, Pinkham in 1875 withdrew by catheter 
7,000 cc. of residual urine from a man of 67 who had had urinary 
difficulty for one month. Although he catheterized the patient daily 
ior twenty days until his death, hematuria was not noted. Lund in 
1885 withdrew at one sitting 13,960 cc. of urine from a woman of 40, 


TABLE 6.—Relation of the Lesion of the Kidney to Hematuria 


Lesion Group Ia GroupIb GroupIIa Group IIb Total 
Acute pyelonephritis..... 8 6 3 ‘ 20 
nic pyelonephritis... .. 2 1 0 
ephrosis.... coccee 4 0 0 


y 
ue} 


| ae 


who had had urinary difficulty for six weeks because of a retroflexed 
pregnant uterus. There was no hematuria, and the patient recovered. 
Corner and Bury withdrew 4,000 and 4,900 cc., respectively, under 
similar circumstances with similar results. Hamman in 1906 reported 
the case of a patient, aged 80, with a prostatic condition, with a history 
' one month’s urinary difficulty, who was relieved of 7,800 cc. of 
rine without hematuria. He died four days later, still without bleeding. 

It is difficult to understand why, if the emptying of the distended 
bladder per se leads to hematuria, this phenomenon should not occur 

iiormly when apparently ideal conditions are present. If, on the 
ther hand, this bleeding is due to infection, its irregular occurrence 
can be understood easily since, as Cabot has said, “with two people 


ially exposed to infection, one may acquire it and one may not.” 


lowing cases present valuable evidence of the connection between 
S | 
m and hematuria. 


1 (University Hospital, no. 57593).—A male, aged 55, was admitted to 
spital in a state of coma due to meningitis secondary to acute otitis media. 
r was of five and one-half hours’ duration. Until its onset there had been 
symptoms. The bladder reached to the umbilicus. One thousand four 
ubic centimeters of urine was withdrawn, following which there was an 

1 red blood cell in the urine. 
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Death occurred ten and one-half hours after admission. At autopsy, ther< 
moderate congestion of the vesical mucosa about the urethra. 


Case 2 (University Hospital, no. 58690).—A male, aged 72, gave a history 0; 
urinary difficulty of one year’s duration. Prostatic hypertrophy was present. T| e 
residual urine amounted to 20 cc. It was sterile on culture. Suprapubic cystos 
tomy was performed, and the urine obtained at this time was clear and ster 
The urine remained clear until seventy-two hours after operation, when there 
a chill, the temperature rose to 102 F., and the urine became bloody. Culture : 
showed a streptococcus. 


Was 
lOW 

Case 3 (University Hospital, no. 58940).—A male, aged 72, gave a history 
difficult urination for several years and of nocturnal incontinence for three months 
The bladder was palpable within a fingerbreadth of the umbilicus. The nonprotei: 
nitrogen of the blood was 32 mg. per hundred cubic centimeters. The voided urin 
contained a few pus cells. Films made after the injection of iopax showed a mod- 
erate bilateral hydronephrosis. 

Suprapubic cystotomy was performed under local anesthesia, and 1,500 cc. 
clear urine was withdrawn. It was sterile on culture. The urine remained per- 
fectly clear for twenty-four hours, and then became bloody. Culture then showed 
a mixed infection. 

Case 4 (University Hospital, no. 59072).—A man, aged 72 years, had had a 
urinary retention seven days before admission to the hospital for which he had 
been catheterized daily elsewhere. Thirty-six hours after the last catheterization, 
the bladder reached the umbilicus. The prostate was enlarged. The urine cor 
tained much pus and many bacteria. Catheterization yielded 1,400 cc. of urine 
at an initial pressure of 40 mm. of mercury. This urine and subsequent urines 
were free from microscopic or gross blood. 


These cases present tangible evidence of the connection between 
infection and bleeding. In the first instance, bleeding did not follow 
the sudden withdrawal of 1,300 cc. of urine. In the second, gross 
hematuria did not occur until infection developed in a previously sterili 
urinary tract; there was but 20 cc. of residual urine. In the third 
patient, 114 quarts (1,500 cc.) of urine was withdrawn and hematuria 
occurred, but not until twenty-four hours later. How can the latent 
period be satisfactorily accounted for except by the development oi 
infection? The last patient’s urinary tract was infected before admis- 
sion, and the withdrawal of 1,500 cc. of residual urine had no effect 
except to make him more comfortable. 

If mere reduction in pressure were responsible for renal bleeding, 11 
should have occurred in the following cases: 


Case 5 (University Hospital, no. 52909).—A girl, aged 7, was in a ser 
condition as a result of a closed, infected hydronephrosis on the left. When t! 
left kidney was opened for drainage under local anesthesia, 300 cc. of cloudy urine 
was obtained. It was under such pressure that the urine spurted 12 
(30.48 cm.) into the air, yet bleeding did not follow. 


Case 6 (University Hospital, no. 552928).—A colored girl, aged 2 years, 
plained of a right-sided abdominal tumor. The right kidney was exposed under 
local anesthesia, and 1,300 cc. of clear urine was aspirated through a trochar 
clear urine drained through the catheter that was left in the kidney for two wee! 
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7 (University Hospital, no. 58982).—A woman, aged 57, had a bilateral 

hydronephrosis. Nephrostomy was performed on the right side under 
local anesthesia; when the kidney was punctured with a needle, urine escaped in 
a forceful jet. The urine that subsequently drained through the nephrostomy 
tube was but faintly tinged with blood for twenty-four hours. 

Here, then, is incontrovertible evidence that bleeding from the kidney 
does not of necessity follow the sudden release of long-standing, 
increased, intrarenal tension. 

To summarize the question of hematuria, one may say: (1) Spon- 

taneous bleeding in prostatic hypertrophy is not uncommon; (2) it 
occurs in pyelonephritis without urinary retention; (3) it may originate 
from trauma (the prostatic and vesical congestion that are so common 
in urinary retention have already been discussed) ; (4) it is not entirely 
prevented by gradual emptying of the bladder; (5) in many instances 
the removal of tremendous quantities of urine under pressure both 
from the bladder and from the kidney has not provoked hematuria; 
6) the experimental conditions necessary for the development of 
urinary infection are present in a patient with a prostatic condition 
retention, trauma, bacteria) ; (7) in the instances of hematuria follow- 
ing catheterization in the literature, bacteriologic studies of the urine 
have not been made, and (8) in two cases of hematuria following 
sudden emptying of the bladder here reported, the hematuria was coinci- 
dent with the appearance of bacteria in the urine; in each there was a 
definite latent period. 

Surely then, one may hesitate to ascribe bleeding after catheterization 
to the specific effect of sudden relief of pressure alone, either in the 
bladder or in the kidneys. 

To affirm that the fall of blood pressure already mentioned is the 
cause of death in such cases is not yet permissible. There is no evidence 
that urinary retention per se elevates the blood pressure. Shaw and 
Young in a large series of patients with prostatic obstructions with vary- 
ing degrees of retention did not find the blood pressure elevated above 
the average for the age, a finding that is confirmed in this series 

average of all cases 148 systolic and 74 diastolic, table 2). Further, 
while many observers have recorded definite falls in blood pressure after 
cystotomy and after catheterization, in very few instances has the 
pressure fallen to shock levels, as in the cases of Shaw and Young, in 


which recovery ensued. The fall was heralded, in the case described by 
Shaw and Young in detail, by a rigor, a fact that is of interest in view of 
iving’s observation of falling blood pressure in acute pyelonephritis. 


\ case that illustrates this point is worth recording : 


Case 8 (University Hospital, no. 50940)—A man, aged 50, had a urethral 
without retention of urine. Following dilatation of the stricture, there 
rigor; the blood pressure two hours later could not be read; the pulse was 

d and thready; almost complete anuria obtained for twelve hours. Following 
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the intravenous administration of saline, the pressure rose to normal: th: 
subsided; the anuria disappeared. Yet “decompression” could not have « 


irred 

Also, one author who recorded a drop in blood pressure 
cystotomy for retention used cocaine as an anesthetic (Pilcher), [It js 
to be considered, too, that any operation on patients of the type usually 
suffering from urinary retention is likely to lead to a fall in blood 
pressure, since these people are in a state peculiarly subject to so-called 
“surgical shock.” 

In the six cases here recorded in which large amounts of residual 
urine were removed abruptly, the blood pressure did not change. 

It is permissible to conclude that there are three types of blood 
pressure declines in these cases; (1) the fall due to a relaxation of th 
nervous tension due to vain attempts to urinate and to admission to ar 
institution; (2) that due to the toxemia of acute pyelonephritis, and 
(3) that resulting from so-called surgical shock. There is thus far no 
conclusive evidence that the release of heightened tension in the urinary 
tract per se can reduce the blood pressure. Further, Elfving has repeat- 
edly noted blood pressure levels below the average in patients with 
prostatic conditions with “ischuria paradoxa’”’ (overflow incontinence) 
before any manipulation was carried out; nor did any decrease occur 
on catheterization in his cases. 


On turning to the pathologic evidence, one finds further support for 


the conclusions so far reached. Seventy of the seventy-one patients 
had infectious changes in the kidneys. In 73.2 per cent these changes 
were acute. On reviewing those instances in which acute lesions were 


lacking, one finds hopeless impairment of the kidney function before 
catheterization in most instances in which renal insufficiency was promi- 
nent after catheterization. The patients who died without renal insuff- 
ciency succumbed to extrarenal infectious processes in four of nine 
cases. 

In other words, of seventy-one patients who died after catheter- 
ization in the presence of residual urine, death was due to frank infec- 
tion in all but five; three of these fatalities were due to pulmonary 
embolism, in which bacteria are implicated by most observers. 

It has been impossible to identify a characteristic lesion that can be 
attributed to sudden drainage of the urinary tract per se. 

The deaths that the older writers ascribed to syncope in the absence 
of complete postmortem studies have their counterparts in this series 
in the three patients who succumbed to pulmonary embolism and in a 
fourth who had coronary thrombosis. 

There have been appended to the case records those of two patients 
who died of renal insufficiency secondary to prostatic hypertrophy, who 
had not been subjected to instrumentation (cases 30 and 66). They 
presented lesions in every way similar to those seen in the main group 
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separate study of the patients who died within a week after 
erization did not reveal any essential difference from that of those 
succumbed more slowly. As might have been expected, they 
resented poorer risks ; they were older and had slightly higher average 
d pressures than the whole group; their kidney function was poorer, 
larger percentage (70) failed to show acute changes in the 
Separation of those whose entire residual urine was removed at 
nce from those whose bladders were emptied gradually did not yield 
nificant differences. As has been pointed out, the kidney function 
vas not adequately studied in a sufficient number to permit comparison. 


Partial suppression of the urine occurred in a higher percentage after 


emptying than after gradual decompression; unfortunately, 


Iden 
ncomplete records and the small number of cases prevent the drawing 
f conclusions. The striking similarity of the kidney lesions in the two 
roups certainly militates against the idea that the manner in which the 


lder is emptied is of any significance in the lethal outcome. 
SUMMARY 


It is an accepted theory that the sudden removal of residual urine 
that has been present for any considerable period in prostatic hyper- 
hy is dangerous. 

2. The presence of partial urinary retention leads to an increased 
tension in the bladder. This in turn causes an increase in the pressure 
in the kidney pelves, which leads to hydronephrotic atrophy. 

3. The presence of urinary retention has been shown experimentally 

be a potent factor in increasing the susceptibility of the urinary 
tract to infection. 

+. Mechanical trauma (catheter) has been shown to have a similar 
influence. 

5. It has been suggested that the sudden withdrawal of residual urine 
reduces the pressure in the urinary tract and so leads to congestion, 
hematuria and interference with the kidney function with urinary sup- 
pression apart from any infectious process. 

6. Acute pyelonephritis and its complications are capable of pro- 
lucing all of the phenomena seen after sudden emptying of the dis- 
tended bladder. 

7. Sixty-eight of the sixty-nine patients dying after catheterization 
ind here studied showed lesions of an infectious character in the kidneys. 

8. Eighty and two-tenths per cent of these patients manifested 
clinical uremia before death. 

». Sudden death occurred four times; it was due twice to pulmonary 
mbolism and once to coronary thrombosis. 

10. No lesions that were attributed to sudden emptying of the blad- 


ler without infection could be found. 
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11. Infection could be assigned as the cause of death in all but on 
of the patients. 

CONCLUSIONS 

1. Many patients with chronic incomplete retention of the urin 
undoubtedly die as a direct result of catheterization. 

2. That death may result solely from the mechanical effect of this 
sudden emptying of the bladder has been claimed repeatedly, but has 
not been proved. 

3. Patients who die as a result of catheterization die of infection in 
the majority of instances. 


4. Whether there is any connection between the rate at which th: 
bladder is emptied and the fatal issue (infection) is a moot point. 

5. It seems more likely that the mere introduction of infection into 
a urinary tract prepared by long-standing obstruction (and quite inde- 


pendent of the rate at which the bladder is emptied) is the exciting 
cause of the fatal issue. 

6. The value of gradual emptying of the chronically distended 
bladder is therefore open to question, although the complete abandon- 
ment of this procedure is perhaps not justified. 
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Notre.—Since submitting this article for publication, my attention has been called 
an important contribution to the literature on sudden decompression of the blad- 
ler. Brecher and Chwalla (Neues zur Therapie nebst Untersuchungen iiber die 
Entlastungsreaktion und die Diurese bei chronischer Harnstauung, Ztschr. f. urol. 
Chir, 31:266, 1931) have reported, after a study of three hundred cases of urinary 
retention, eighty of which had one liter or more of residual urine, that no untoward 
tion was encountered from sudden emptying of the bladder. They found that 
leeding was as frequent and as profuse with gradual as with sudden emptying, 
and that the fall in blood pressure with sudden emptying was never alarming. They 
ncluded that the indication is for prompt and complete emptying, good drainage, 
rupulous asepsis and a high intake of fluid. They expressed the belief that 
lual emptying is more dangerous than sudden emptying. 
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WITH SPECIAL REFERENCE TO THE CONSIDERATION OF THE 
RESULTS OF ELIMINATING DRAINAGE IN A _ SERIES 
OF 1,200 CASES 


JOSEPH L. DeCOURCY, M.D. 
CINCINNATI 


Drainage of the wound in thyroidectomy still seems to play a 
prominent part in thyroid surgery in many clinics. Some operators 
are still of the opinion that the serum following thyroidectomy is toxic 
and should be drained away. Others feel that drainage will develop 
whether or not a drain is used. 

The results at the DeCourcy Clinic, however, in a series of 1,200 
thyroidectomies during the past three years have caused us to regard 
drainage as unnecessary and even harmful. In our experience, the 
preoperative preparation of the patient through iodine medication and 
the resulting simplification of operative technic are factors of import 
in the prevention of the accumulation of serum. Serum has collected 
in only a very small percentage of our cases, and drainage has not been 
indicated. 

It will be of pertinent interest to discuss the practices that have 
found favor in our clinic, and because of which, in our opinion, drain- 
age is a procedure which will best serve the patient by its omission. 

In this paper I do not contemplate the difficult subject of the diag- 
nosis of thyrotoxicosis. In simple goiter, operation will be indicated 
when the goiter by reason of its size and position becomes oppressive 
on the trachea. There are those who agree with Short,’ who has 
observed that all patients with toxic adenoma of the thyroid and all 
patients with exophthalmic goiter of a year’s duration should be operated 
on. He has found good reason for operating in early cases as well. 

At the Belgian Congress of Otorhinolaryngology, van den Wilden- 
berg,? commenting on the failure of radiotherapy, reached the con- 
clusion that the lamentable thing about radiotherapeutic treatment for 
exophthalmic goiter, whether specific or symptomatic, is that it does not 
accomplish its purpose, entails a great loss of time, exhibits but tem- 


porary benefit and may seriously damage the operative field. 


From the Department of Surgery, DeCourcy Clinic. 

1. Short, A. R.: Five Years of Surgery in Exophthalmic Goiter, Bristol 
Med.-Chir. J. 47:185, 1930. 

2. van den Wildenberg, cited in Belgium letter, J. A. M. A. 95:741 (Sept. 6) 


1930. 
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lhough the medical treatment of thyrotoxicosis has recently won 
warm adherents in some quarters, conclusive reports are few and the 
ries of cases observed small in number. It has been our experience 

t the successful treatment of thyrotoxicosis is surgical. In mild cases, 
rative risk is slight. In the more grave cases, technic has been so 
simplified as to reduce risk markedly and to lower mortality. With 


newer methods of preoperative preparation and postoperative care, 


we now operate successfully in the presence of pregnancy, diabetes 
and tuberculosis. Subtotal removal of the offending thyroid frequently 
reduces glycosuria and alleviates the tuberculous exacerbation. 

From his series of 6,700 goiter operations, Lahey * deduced that 
there are practically no thyrocardiac patients in whom the decompen- 
sation is due to a superimposed thyroidism who cannot be operated 
on, when measures are utilized to prepare the patient and avert thyroid 
crisis. It has been my experience in a small series* that mental 
patients with hyperplastic goiter have undergone complete mental 
recovery without recurrence, after thyroidectomy. Even the patients 
with extremely severe thyrotoxicosis, with marked emaciation, vomit- 
ing, prostration and acidosis, may be brought to a state of oper- 
ability. Crile,® in an analysis of 20,000 cases, has reckoned that the 
number of patients who cannot be restored to operability is only 0.2 
per cent. 

THE INDISPENSABLE ROLE OF IODINE 

It is now almost ten years since the preoperative use of iodine was 
instituted. Before that time, iodine was used in the treatment for 
goiter in a haphazard way, and its effect on the gland was little under- 
stood. It is now known that its use before operation converts the hyper- 
plastic gland, partially at least, to the colloid state and permits an 
easier and more thorough removal. it has lessened the hazard of 
operation on this type of goiter considerably. 

Prior to Plummer’s revolutionary introduction of iodine in thyro- 
toxicosis at the Mayo Clinic in 1922, operations for goiter required 
far greater judgment and ingenuity than are necessary at the present 


3. Lahey, F. H.: Deductions from 6,700 Goiter Operations, New England J. 
200:909, 1929. 


4. DeCourcy, J. L.:_ Thyroidectomy in Mentally Disturbed with Exophthalmic 
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Surg. 6:21, 1929; Thyroidectomy in Mentally Disturbed Patients with 

halmic Goiter, J. Nerv. & Ment. Dis. 68:384, 1928; Toxic Goiter and 
Disease: Relief of Psychosis in Thyrotoxic Patients by Thyroidectomy, 
Surg. 17:296 (Aug.) 1928. 


). Crile, G. W.: <A Clinical Analysis of 20,000 Operations on the Thyroid 
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time. “Step” operations were then in vogue, and it was not unusual 
to commit a patient to six or seven ordeals, consisting of from two to 
four ligations, partial removals, leaving the wound open until reaction 
subsided, etc. At the present time the operation of two, four, six or 
eight stages is a rarity and required only in the very exceptional case. 

The independent studies of Neisser, Loewy and Zondek in Ger- 
many confirmed the results of Plummer. In present practice, the 
efficacy of the drug is fully established, and iodine is for the most part 
in routine use to prepare patients for operation. lodine administration 
enables the physician to operate during the period of most marked 
improvement, for observation has demonstrated that, with too long 
course, the beneficial effects disappear. With iodine, in our series of 
cases we have been able to dispense with preliminary ligation entirely 

We have found it of advantage to keep the patient in bed after 
admission to the clinic. We urge the patient to eat very heartily and 
partake fully of fluids. In severe cases, we restore water equilibrium 
by subcutaneous infusion. Preliminary blood transfusion may be a 
necessary prophylactic course, as well as digitalization, if there is 
failing myocardium, and sedation to control nervous excitement. 

Lahey * has found that the preoperative employment of iodine has 
practically eliminated preliminary pole ligations. In an earlier pa 
Clute ® and his associates at the Lahey Clinic in Boston asserted that 
it was their practice with patients not dangerously ill to wait until 
after the first metabolic test before giving compound solution of iodine. 
In severely toxic patients it was their custom to administer the solution 
immediately, without waiting for metabolism tests. In the latter type 
of case they gave from 50 to 100 minims (3 to 6 cc.) within the first 
twenty-four hours after admission, in divided doses of 5 or 10 minims 


] 


by mouth or rectally. In the less dangerously ill patients, the dosage 
was 10 minims of the solution three times a day, continued during the 
preoperative period and for several days after operation. If a sever 
postoperative reaction was anticipated, the dose was doubled on the ¢ 
preceding and the day of operation. They have found it essential t 
continue the drug through the whole operative period in order to 
reactions. 

In some clinics doses of 10 minims once a day or in divided doses ar‘ 
given for six or eight weeks postoperatively. The method at the 
DeCourcy Clinic has been explained in one of my earlier papers.’ 


6. Clute, H. M.: Effect of Compound Solution of Iodine and Rest in Surger 
of Exophthalmic Goiter, J. A. M. A. 86:105 (Jan. 9) 1926. 

7. DeCourcy, J. L.: Surgical Goiter: How Modern Methods of Prepat 
Anesthesia and Technic Have Improved the Surgical Results and Reduced Mor- 
tality to an Almost Negligible Percentage, Am. J. Surg. 10:483, 1930. 
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ncture of digitalis are given at intervals of eight hours. In the presence 
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|, the quantity of iodine necessary for maximum benefit must be 

1 from the size of the gland and degree of abnormality present. 

n courses of iodine there should be an interval of at least a 

Complete involution of the gland will indicate that sufficient 

line has been given. We administer 10 drops of compound solution 

iodine three times a day for from two to four weeks preceding 
ration. 

In severely toxic patients, in the absence of irregularity of heart 

it or decompensation, three doses of 30 minims each of standardized 


of cardiac arrhythmia, 10 drops of tincture of digitalis are admin- 
istered three times daily until compensation is restored. We discon- 


tinue the administration of digitalis about five days before operation and 


resume it immediately afterward. 


[he immediate effects of iodine therapy are relaxation of nerv- 


us tension, fall in basal metabolism of from two to four points daily and 


lowering of the pulse rate. The patient sleeps better and eats better. His 


\ ¢ 


ight increases, and prostration is alleviated. There is, however, a 
all percentage of patients who experience no benefit from iodine. 


\Vith the persistence of iodine therapy through the postoperative 


riod, we have found that thyrotoxic crises are markedly diminished 


both number and severity. If necessary, the iodine may be admin- 


istered by rectum. Postoperatively, dehydration must be counteracted. 


Dextrose administered intravenously during the crisis will alleviate 
cute acidosis. Foster ® advised: 


Not less than 100 grams of glucose is required during twenty-four hours to 


nt acidosis under the conditions of a thyrotoxic crisis. This amount is con- 


1 
ntiv o1 


given by using a 50 per cent glucose solution, 20 grams being adminis- 


travenously every four hours for five or six doses during twenty-four hours. 


ANESTHESIA AN IMPORTANT FACTOR IN THE 
REDUCTION OF MORTALITY 
made the declaration in a previous paper’ that, next in 
nce to preoperative use of compound solution of iodine and 
plication of surgical technic, choice of a safe anesthesia ranks as 
cisive factor in reduction of mortality. It is generally accepted 
‘ofound general anesthesia is dangerous and conducive to post- 
ve crises. In many instances the choice of the anesthetic must 
ster, N. B.: Thyrotoxicosis, in Nelson’s Loose Leaf Living Medicine, 
rk, Thomas Nelson & Sons, 1928, vol. 3. 


DeCourcy, J. L.: Thyroidectomy Anesthesia: A Study of Different Meth- 


\nesthesia Used in 4,000 Goiter Operations, Am. J. Surg. 5:170, 1928. 
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depend on the individuality of the case. The anesthetist must be con- 
versant with the use of local and general anesthesia as well, 
equipped to change from one to the other as may be necessary. 


At the DeCourcy Clinic, in approximately 6,000 goiter operatior 
during the past eleven years, we have for the past six years used 


nitrous oxide and oxygen anesthesia as a routine procedure. In our 
experience it is the anesthesia of choice. Our present preference for 
nitrous oxide and oxygen is based on our experience with several other 
methods. 

We have found that, with nitrous oxide and oxygen, there is a 
minimum of postoperative nausea and hemorrhage. Under this light 
anesthesia, any nerve trauma during operation can be detected by 
the exhibition of a change in respiratory rate and characteristic modi- 
fication of inspiration. On immediate removal of nerve pressure or 
repair of nerve damage will depend in part the satisfactory after-cours 
of the patient. Under nitrous oxide and oxygen anesthesia, the admin 
istration of pure oxygen under direct pressure will alleviate too pro- 
. found a narcosis. 

The aim in nitrous oxide and oxygen anesthesia should be t 
maintain unconsciousness and at the. same time preserve the natural 
“pink” of the skin. A change in the natural color of the skin will 
indicate cyanosis. Under this method of anesthesia, such a crisis 
may be quickly averted, however, by administering oxygen. Conversely, 
it is but the work of a moment to induce deeper narcosis should th 
procedure of the operation demand it. The usual patient returns to 
consciousness under this mode of anesthesia before he leaves the table. 

Other forms of anesthesia which have found favor at various clinics 
are local anesthesia, local anesthesia together with nitrous oxide and 
oxygen, local anesthesia together with either nitrous oxide or light 
ethylene inhalation, ethylene administration and rectal anesthesia. Block 
anesthesia has been utilized as well. Frequently anesthesia for thy- 
roidectomy is still induced by ether and chloroform; it is my experi- 
ence that other methods are preferable by far. 

Parker,” who recently prepared a paper on the routine pro- 
cedure in thyroidectomy at the surgical clinic of the University oi 
Heidelberg, asserted that all operations there, except on the occasional 
highly toxic patient, are performed under local anesthesia. About 20 
per cent of the entire population of the Middle Rhine District 1s 
affected with goiter, and about 250 patients are operated on annually. 
From his observation at this clinic, Parker was convinced of the superior- 
ity of local anesthesia with procaine and epinephrine hydrochloride. Th 
10. Parker, M. L.: Technique of Thyroidectomy, Surg., Gynec. & Obst. 52: 
238, 1931. 
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hrine prolongs the duration of the anesthesia two or three hours. 
bserved that the technic of this anesthesia is simple, renders a com- 
tively bloodless field and avoids damage to the heart, lungs and com- 
| trachea. An important consideration, he observed, is the fact 
the operator can converse with the patient and quickly detect any 
nge in the patient’s voice indicating operative injury to the recurrent 
laryngeal nerve. At that clinic, general anesthesia is employed in less 
han 1 per cent of goiter operations. 

I, personally, have operated on 500 patients under local anesthesia, 
but at the point when the gland is raised up have many times had to 
ceive ether by the open drop method to induce narcosis when the patient 
became panicky because of a feeling of strangulation. The patient 
suffers psychic shock, and the time required for operation is unduly 
long. Also, postoperative nausea and vomiting are aggravated. 

Local infiltration, together with nitrous oxide and oxygen, is the 
method favored by Crile. Crile’s method of anoci-association has 
been likened by Babcock to “stealing the patient’s gland without his 
knowledge.” He describes the procedure as follows: The patient is not 
told when the operation is to be performed. Daily he receives hypo- 
lermic injections, inhalations of air and, perhaps, a little nitrous oxide. 
The patient wears a bandage about the neck, and becomes accustomed 
to these daily routines. On the appointed day a hypodermic of morphine 
is substituted for the previous injections of salt solution, nitrous oxide 
is given to effect, and the local anesthetic injected. The operation is 
carried on preferably in the patient’s own room. 

It is my experience that anesthesia by nitrous oxide and oxygen 

not a simple procedure, but requires a high degree of patience and 
skill. It is, however, a thoroughly satisfactory anesthesia with respect 
to the comfort of the patient and end-results. 


TECHNIC TO AVOID UNDESIRABLE RESULTS 
Successful thyroidectomy must anticipate the possibility of, and 
avoid by its choice of routines, primary or secondary hemorrhage, 
surgical shock, postoperative collapse of the trachea, injury to or acci- 
lental removal of the parathyroid glands, trauma to the recurrent 
laryngeal nerves and air embolism. 
Only in the very large hyperplastic thyroids have we resorted to a 
two-stage operation, by performing single partial lobectomy and com- 
‘ting the operation from twenty-four to forty-eight hours later. Our 
| technic consists of bilateral subtotal thyroidectomy including 
oval of the isthmus and suture of the sternothyroid muscle to the 
racheal fascia on each side of the trachea with fine catgut. 
The transverse line of incision is so placed as to follow the line of 


ial wrinkle, in women where a necklace will cover the resulting 
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linear scar. Tyler has recently suggested a simple device for marking 
the line for incision. With a trial necklace in place, he outlines the 
proposed incision with bismuth violet. When the dye is dried, he paints 


the field with dilute tincture of iodine, which does not obliterate ¢h 


the 
demarcation. 

The general procedure is to separate the ribbon muscles in 
midline to remove small glands. For large goiters, the strap muscles 
will need to be cut transversely to expose the thyroid sufficiently for 


excision. The isthmus is then divided and one lobe delivered, leaving 


a thin section of gland to insure keeping the recurrent nerve and th 
parathyroids intact. The opposite half is then delivered. 

It is our custom rigorously to observe careful ligation of ever 
blood vessel as it is exposed to avoid air embolism and reduc 
hemorrhage. Preliminary ligation of the superior thyroid arteries 
insures excellent hemostasis and reduces the danger of postoperativ: 
hemorrhage. Parker ligates the superior thyroid artery with thre 
ligatures. Only four fifths or five sixths of the gland should bk 
removed, and the portion remaining must definitely be that section 
which will protect the recurrent nerve and the parathyroids, to avoid 
postoperative tetany. Parker described the amount of good thyroid 
tissue necessary for body function as about the size of a hazelnut on 
each side. 

In our experience the suture of the sternothyroid muscle to the pre 
tracheal fascia on each side of the trachea has appeared to decrease 
hemorrhage, possibly owing to the hemostatic action of the muscle over 
the denuded surface of the gland. There were no postoperative hem- 
orrhages in our entire series. 

Any damage to the parathyroid glands will result in postoperati 
tetany. When a parathyroid gland had been accidentally removed, Lahey 
successfully overcame the accident by immediately replanting th 
dissected gland. Other operators have successfully transplanted para- 
thyroid glands from persons with the same blood grouping. In operating 
it is well to avoid the removal of any fatlike processes, as the exact posi 
tion of the parathyroids cannot always be depended on. One of the latter 
day remedies of great value in tetany is administration of the para 
thyroid extract Collip. 

Under nitrous oxide and oxygen anesthesia, injury to the recurrent 
laryngeal nerve may be detected by a change in the texture of tl 
breathing and steps instituted to remove or repair the injury. Ii 
clamp or oppressive ligature is the cause, it must immediately 
removed. Should the nerve be cut accidentally, it should be 

Although gentleness of technic will avoid injury to the 
certain conditions of tracheal collapse are unavoidable, such as 
occasioned by atrophied tissue due to long standing pressure from 
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large thyroid. It is a serious complication, and fatal termination can 
be avoided only by immediate tracheotomy. At best, the prognosis is 
doubtful. 
IS POSTOPERATIVE DRAINAGE NECESSARY? 
Babcock observes that if there is no oozing drainage is not required. 
many operators still feel that provision for drainage is indis- 
nsable to prevent postoperative toxicosis and accident. 

For the past three years we have not used a drain except in the 
very large substernal type of goiter in which a large cavity remains. 
In our series of 1,200 cases during this period of time we have found it 
advisable to insert a drain possibly in twelve cases, or 1 per cent. The 
two-stage operation was done only in the very large hyperplastic glands, 
and here the wound was completely sealed between stages. 

The results with bilateral subtotal thyroidectomy, together with 
suture of the sternothyroid muscle to the pretracheal fascia on each 
side, have caused us to conclude that not only may drainage be omitted, 
but it is to the best interests of the patient to omit it. In comparison 
with cases in which drainage is used, the postoperative reaction without 
drainage has certainly not been greater. Possibly, it is less. 

It is true that in about one of every ten cases some serum may 
collect. However, frequently this serum will be absorbed without 
puncture. When we have decided that puncture was advisable, we 
have found that usually only one puncture has been required. We have 
found that if care is used in closure and minute attention given to 
hemostasis during operation, drainage will not be necessary. When 
formerly we were accustomed to employ drainage, it was not unusual 
to have cases drain for from four to six weeks, and even longer. 

Without drainage we have found that postoperative care is reduced 
to a minimum, and the resulting scar is negligible. 

Postoperatively, complete rest, transfusion in the presence of 
extreme prostration, the usual measures to prevent or relieve dehydra- 
tion and shock, digitalis for auricular fibrillation, iodine and quinine 
hydrobromide for thyrotoxicosis, together with refrigeration should 
crisis arise, parathyroid extract Collip and calcium lactate in the event 
of tetany, and sedatives are the usual measures that favor progressive 


nd uneventful recovery. 


A WORD REGARDING MORTALITY STATISTICS 


Recent papers on thyroidectomy are for the most part unanimous 
acclaiming the extraordinary reductions that have been accom- 
plished in mortality percentages. In a previous paper,’ I was able to 


11. DeCourcy, J. L.: The Mortality of Operations upon the Thyroid Gland, 
3 


in Analysis of 388 Operations Performed During 1927, Ann. Surg. 89:207, 
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deduce from a comparative study of reports from the clinics that the 
mortality following thyroid operations has been reduced to approxi- 
mately 1 per cent. In my more recent contribution,’ I was able to 
report that mortality at the DeCourcy Clinic had been reduced, for the 
year of 1929, to less than 0.25 per cent. Parker reported that at the 
surgical clinic at the University of Heidelberg, mortality is almost 
unknown, being less than 0.5 per cent. 
A word of warning, however, has been sounded by Beckman: ™* 


In more recent years, the improvement in surgical procedure made possible by 
preliminary iodine and rest is greater even than appears in the above table [table 
omitted herewith]; several clinics now operate more than 80 per cent of their 
cases as single-stage subtotal thyroidectomies. In a few specialized clinics, by 
reason of skilful surgery plus organized team-work . . . the operative mor- 
tality has been reduced below 3 per cent; but the reader will do well to note 
Foster’s recent statement that in general hospitals, where this perfected codrdina- 
tion is not possible, the mortality is still about 15 per cent. [For Foster’s state- 
ment, see footnote 10.] 


To maintain a low mortality percentage, it will be well for the 
surgeon to recall with Clute ** that most of the unexpected mortalities 
arise in patients of 40 years and over who weigh around 100 pounds 
(45.4 Kg.) or have suffered great loss of weight, or patients who have 
had well marked hyperthyroidism for more than a year. It is Clute’s 
observation that, in the severe surgical risks, thyroidectomy should be 
divided into stages. From Beckman’s figures it would appear that 
conservatism must still govern thyroidectomy procedures if it is desired 


to maintain the tremendous advance that has been accomplished. 


CONCLUSIONS 

In a series of 1,200 thyroidectomies in the past three years, we have 
employed preoperative preparation with iodine. Our usual technic 
consists of bilateral subtotal excision. Our procedures have made 
drainage necessary in only approximately 1 per cent of cases. It is our 
observation that drainage is usually unnecessary and even harmful. 

12. Beckman, H.: Treatment in General Practice, Philadelphia, W. B. Saun- 
ders Company, 1930, p. 609. 

13. Clute, H. M.: The Operative Mortality in Hyperthyroidism, J. A. M. A 
95:392 (Nov. 22) 1930. 
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GASTRIC ACIDITY FOLLOWING RESECTION OF THE PARS PYLORICA 
The cause of the lowered gastric acidity following gastric resection 
on the human being has been intensively studied, and although many 
hypotheses have been offered in explanation, as yet none has been satis- 
factory. Many observers state that the lowered acidity results from loss 
of the pars pylorica, which they credit with great significance in the 
regulation of gastric secretion. Our investigations, which were conducted 
entirely on dogs, were undertaken with the purpose of attempting to 
evaluate this supposed function of the pyloric mucosa more accurately. 
Few, if any, surgeons still disagree with anatomists by stating that 
acid-forming glands are removed when only the pars pylorica is 
resected ;* likewise, few accept the existence of a “nerve center” in the 
region of the incisura supposedly essential for normal gastric secretion.” 
The reason often advanced for the decreased acidity following resection 
of the pyloric antrum has been that in this region “the major part of 
gastric secretion is initiated.”* This opinion, widely accepted since 
Edkins’ * original paper in 1906, despite lack of any actual proof to sub- 
stantiate such a view, entirely disregards the psychic, local, mechanical, 


nervous and intestinal phases of gastric secretion which are definitely 
known to exist. 


Method.—Observations were made on the gastric acidity of four dogs. 


"he normal gastric response to a test meal (80 Gm. of ground meat and 
a , ‘ ; 
<U cc. of water) was first determined for each animal, which was pre- 


From the Division of Experimental Surgery and Pathology, the Mayo 
Foundation. 


1. Deaver, J. B., and Reimann, S. P.: Subtotal Gastrectomy, J. A. M. A. 
85:1619 (Nov. 21) 1925. 

2. Crohn, B. B.: Chemism of Stomach After Operation, S. Clin. North 
\merica 5:53 (Feb.) 1925. 


3. Klein, Eugene: Gastric Secretion After Partial Gastrectomy, J. A. M. A. 
89:1235 (Oct. 8) 1927. 


Edkins, J. S.: The Chemical Mechanism of Gastric Secretion, J. Physiol. 
34:133, 1906. 
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viously trained over a period of weeks to swallow the stomach tube. 
during which time preliminary observations were made. Similar gastric 
analyses were made following the subcutaneous injection of 1 mg. of 


histamine. Specimens were withdrawn at fifteen-minute intervals unti] 


the stomach was empty, and they were tested for free and total hyd 


chloric acid and hydrogen-ion concentration in each instance, with the 
Following at least three 


] 
To- 


use of a quinhydrone electrode for the latter. 


ring 
Pyloric 


antrum 
/ 


s{ 
QS 
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Fig. 1—In a, is shown the first procedure; in b, removal of the pyloric antrum. 


successive curves which coincided closely, each animal was subjected to 


the first operation. All operative procedures were performed under 


ether anesthesia. 
At this time the stomach was sectioned at the so-called prepyloric 


sphincter, the pyloric end was inverted and the fundic portion was 
anastomosed end-to-side to the first free loop of jejunum. Similar 


observations again were made on gastric acidity, starting a month ot 


more after operation. After standard curves were again obtained, the 
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| operation was performed, at which time the pyloric portion of 
mach, previously disconnected from the fundus, was excised. The 
n removed averaged 5.5 cm. along the lesser curvature and 7 cm. 
the greater curvature (fig. 1). Gastric analyses were now 

More than 1,000 different specimens were analyzed for 


-} Oo 
1 GOs. 


Results—The results were largely of the negative type. In no 
instance was there any appreciable alteration in the free hydrochloric 
acid following either the first or the second operation. In three of the 


‘our dogs there was a moderate decrease in the total acidity following 








Experiment 














i ] | 

eo 4-5 % | 

Fig. 2—The free (solid line) and total (dotted line) acidity is shown in 

response to a test meal given to two dogs (experiments 1 and 2) before operation, 

following the first operation and following the second operation. In the first 

experiment, gastric acidity was practically unaffected by operation, and in the 

second experiment total acidity was reduced after the first operation and remained 
unchanged after the second operation. 





the first operation (isolation of the pars pylorica from the fundus). This 
remained unchanged following resection of the pyloric antrum. In other 
words, extirpation of the pars pylorica did not cause more alteration in 
gastric acidity than mere isolation of this region from the fundus (figs. 
2and 3). The emptying time was shortened by the first operation and 
unaffected by the pyloric resection. Microscopic sections of the pyloric 


antrum disclosed a normal appearing mucosa and gastric wall in each 
Instance, 
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Comment.—We did not consider that the acid values had chanve 
following operation if the maximal postoperative values equaled the 
maximal preoperative values. Owing to many extraneous factors inf 


un 


encing gastric reaction, general average curves were not taken as the mos; 
accurate means of comparison. The pyloric mucosa of the dog appar- 


ently is not a necessary or an important factor in normal gastric acidity 


This does not necessarily imply that a humoral agent might not originat, 
in the pyloric mucosa. Our investigations, as will be shown, sugges 
that a true humoral stimulant of gastric secretion is not initiated in this 
region. It is not denied, however, that in the intact animal, with the 
nerve supply to the stomach undisturbed, the pyloric mucosa may indi- 
rectly play a part in the production of gastric acidity. 

















Fig. 3.—Free and total acidity following the injection of 1 mg. of histamine int 
two dogs (experiments 1 and 2) before operation and after the first and second 
operation. Practically no change was caused by operation. 


In contrast with the ever-present tendency to offer a single explana- 
tion for a physiologic phenomenon, in this case there seem to be at least 
four factors contributing in varying degrees to the lowered acidity 
lowing partial gastric resection: (1) Frequently more than the pars 
pylorica is resected and thereby acid-forming glands are removed; (2 
dilution and perhaps some neutralization with excessive regurgitation | 
duodenal juices takes place; (3) since food leaves the stomach so 
it stimulates gastric secretion for a shorter period and the acid is ! 
allowed to accumulate in the stomach for such a long period, and (+ 
food reaching the upper part of the intestine less completely digested 
than normally may not initiate the normal amount of stimulation during 
the intestinal phase of gastric secretion. 
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\LUATION OF THE PYLORIC MUCOSA IN THE HUMORAL 
STIMULATION OF GASTRIC SECRETION 
Despite many investigations of the humoral phase of gastric secretion 
nce Edkins’ original paper in 1906, the exact role of the pyloric mucosa 
his mechanism is still disputed. Ivy and Farrell® and Lim and 
\echeles ®° have demonstrated that some humoral stimulation may occur. 
owever, three fundamental questions remain unanswered: From what 


yart or parts of the gastro-intestinal tract does this humoral agent arise ? 


How important is this factor in normal digestion? Is this agent pri- 
rily secretagogic or hormonal? Although there is no direct evidence 
regarding its significance in normal digestion, a review of the work on 
his subject gives one the impression that it has not been proved a factor 
f great importance. Whether it is primarily secretagogic or hormonal 
mains unknown. The purpose of this investigation was an attempt to 
letermine the part, if any, that the pyloric mucosa plays in the humoral 
stimulation of gastric secretion. Dogs were used exclusively. 
In contrast with current opinion, there are numerous observations in 
e literature suggesting that humoral stimulation of gastric secretion 
es not originate from activity of the pyloric mucosa. Sawitsch and 
/eliony,’ using dogs having an isolated pyloric pouch with nerves intact 
. fistula in the fundus of the stomach, found increased acidity in the 
indus when certain solutions were placed in the pyloric pouch. This 
esponse was absent following the administration of atropine or the 
pplication of cocaine locally in the fundic mucosa. Ivy and Whitlow, 
ising dogs with an isolated pyloric pouch and a Pavlov pouch, could not 
lemonstrate any secretory effect on the Pavlov pouch regardless of what 
they placed in the pyloric pouch. Later Lim, Ivy and McCarthy,’ using 
gs prepared similarly to those of Sawitsch and Zeliony, obtained results 
irming the work of these authors. ‘They then concluded that the 
vlov pouch is more refractive than the normal stomach. However, if 


true humoral agent were formed in the pars pylorica, it should stimu- 


te secretion in a Pavlov pouch. 


\. C., and Farrell, J. I.: The Proof of a Humoral Mechanism: A 
Procedure for the Study of Gastric Physiology, Am. J. Physiol. 74:639 
im, R. K. S., and Necheles, H.: Demonstration of a Gastric Secretory 
tant in Circulating Blood by Vivo-Dialysis, Proc. Soc. Exper. Biol. & Med. 
24:197, 1926 
Sawitsch, W., and Zeliony, G.: Zur Physiologie des Pylorus, Arch. f. d. 
siol. 150:128, 1913 
A. C., and Whitlow, J. E.: The Gastrin Theory Put to Physiological 
J. Physiol. 60:578, 1922. 
Lim, R. K. S.; Ivy, A. C., and McCarthy, J. E.: Contributions to the 
logy of Gastric Secretion: I. Gastric Secretion by Local (Mechanical and 
Stimulation, Quart. J. Exper. Physiol. 15:13, 1925. 





ARCHIVES OF SURGERY 


The humoral secretion demonstrated by Ivy and Farrell in dogs wi 
totally transplanted fundic pouches also suggests that the pyloric mucos 
is not the site of formation of the humoral agent since no effect was 
noted for from two to six hours following a meal. This suggests ¢] 
the humoral agent bears a relationship to the intestinal phase of gastr; 
secretion. Portis and Portis ?° found, following surgical removal of th, 
pars pylorica in dogs having a Pavlov pouch, that the secretion of the 
pouch responded in the same manner to test meals when the pylori 
mucosa was absent. 

Method.—In this work two series of dogs were studied. In 
first series, an isolated pyloric pouch and a fundic fistula were made. 
the first operation two fistulas were placed in the stomach according 
the technic described by Mann and Bollman,"' one in the fundus and th 
other in the pars pylorica. Several weeks later, the stomach was com 
pletely sectioned at the so-called prepyloric sphincter (averaging 4.5 en 
on the lesser curvature and 6.5 cm. on the greater curvature from th 


pyloric ring). An end-to-end gastrojejunostomy was done; the pylorus 


was severed, and both ends were inverted. ‘The pyloric pouch so formed 
received few, if any, vagal fibers; however, its sympathetic supply was 
less disturbed (fig. 4). 

In the second series of dogs, an isolated pyloric pouch and also 
totally transplanted fundic pouch were formed. At the first operation 
fundic pouch was formed and placed in the subcutaneous tissue of th 
abdominal wall. About a month or six weeks later a completely isolated 
pyloric pouch was formed, gastro-intestinal continuity being maintained 
by an end-to-side gastrojejunostomy. At this time the vascular pedicl 
to the fundic pouch was completely severed; consequently this poucl 
was now totally denervated (fig. 5). 

\ month or so after the second operation, in each series of ¢ 
observations on acidity were made. These consisted in determinations 
of hydrogen-ion concentration with the quinhydrone electrode. In eac! 
instance various materials (beef extract, tenth-normal hydrochloric acid 
gastric juice, etc.) were placed in the pyloric pouch and any effect on t! 
acidity in the fundus or fundic pouch was noted. All observations wer 
made following a fast of from eighteen to twenty-four hours. Animals 
of the first series were well trained so that the normal fasting reactio! 
of the stomach was constant prior to making any experimental obser\ 
tions. At the conclusion of these studies the pyloric pouches wer 
excised and examined histologically. 

10. Portis, B., and Portis, S. A.: Effects of Subtotal Gastrectomy on 
Secretion, J. A. M. A. 86:836 (March 20) 1926. 

11. Mann, F. C., and Bollman, J. L.: A Method for Making a Satisiactor 
Fistula at Any Level of the Gastro-Intestinal Tract, Ann. Surg. 93:794 ( Marc! 
1931. 
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-Isolated pyloric pouch and totally transplanted fundic pouch. 














Fig. 6—Four curves of hydrogen-ion values (expressed in fu) obtained on 
specimens removed from the fundus of the stomach: a shows results following the 
insertion of 5 cc. of beef extract into the isolated pyloric pouch; c, results following 
the insertion of gastric contents from another animal; d, results following the 
insertion of 5 cc. of tenth-normal hydrochloric acid, and b, a spurious positive result 
obtained when the animal was allowed only to smell the beef extract for thirty 
seconds. A similarity between a and b may be noted. 
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Fig. 7—Curve of hydrogen-ion values (expressed in pu) in totally transplant 
fundic pouch following a, the injection of 5 cc. of beef extract, dissolved in tenth- 
normal hydrochloric acid, into the pyloric pouch, and b, following subc 
injections of 1 mg. of histamine. 
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Results—In the first series of dogs (pyloric pouch and fundic 
fistula) the early results were confusing. Sometimes beef extract, 
laced in the pyloric pouch, caused stimulation of fundic secretion and 
other times it did not. It was then observed that the positive results 
were apparently caused by secretion psychically initiated by smelling beef 
extract or, in some instances, actually licking some of this material from 
around the fistula to the pyloric pouch. Positive results of this type 
were not obtained with tenth-normal hydrochloric acid or gastric juice 
from another dog, which did not have a psychic appeal (fig. 6). 

The dogs of the second series (pyloric pouch and totally transplanted 


ing in the pyloric mucosa. Aqueous or acidified solutions of beef extract, 
gastric juice from another dog or tenth-normal hydrochloric acid, when 
inserted into the pyloric pouch, did not cause a significant change in the 
secretion of the fundic pouch (fig. 7). A test meal sometimes increased 
the secretion of the fundic pouch, which also suggests that the pyloric 
mucosa is not an essential feature of this mechanism. 

Comment.—Care must be taken in the interpretation of negative 
results. In this work one might question the normal condition of the 
pyloric mucosa. Absorption appeared to be normal, although sometimes 
a trifle slow, as evidenced by the detection of iodine in the urine follow- 
ng the injection of sodium iodide into the pyloric pouch. Grossly the 
nucosa appeared normal, and microscopic sections did not reveal abnor- 
mality. Possible sources of error seemed more common with the positive 
than with the negative results. The former appeared to be invariably 
associated with psychic stimulation or leakage of the pyloric fistula. 

in the intact animal, when the nerve supply to the stomach is undis- 

irbed, it is not denied that the pyloric mucosa may be a minor factor in 
normal gastric secretion. However, this does not imply a true humoral 
echanism. 


CONCLUSIONS 


[he pyloric mucosa in the dog apparently plays only a minor part, if 
in gastric acidity. 


tvidence was not obtained of a true humoral mechanism for gastric 
retion initiated by absorption from the pyloric mucosa. 
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BLADDER 


Tumor.—Fey and Bompart** stated that total cystectomy is the 


only logical operative procedure for carcinoma of the bladder, and 
the late results have been satisfactory. Because of high mortality in 
the past it was almost abandoned, but it is now possible to reduce the 
immediate mortality by performing cutaneous ureterostomy before 
extirpation of the bladder. Beer reported 8 cases, in 7 of which cures 
lasted from two months to five years, with only 1 death. General 
condemnation of total cystectomy is not justified, but it is necessary 
to make use of a well regulated method in order to secure good results 

Papin first advocated exclusion of the bladder by means of bilateral 
iliac cutaneous ureterostomy as the safest way to prevent ascending 
infection, and as the best method by which to use artificial external 
devices for disposal of the urine. The prognosis depends entirely on 
the integrity of the ureters at the time of operation. If they are 
healthy and have preserved normal peristaltic movements, excellent 
results are possible. 


24. Fey, Bernard, and Bompart, Henri: Technique de la cystectomie total 
pour cancer de la vessie, J. d’urol 32:165 (Aug.) 1931. 
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and Bompart usually perform a two-stage operation, consist- 

¢ first of cutaneous ureterostomy, followed six weeks or two months 

later by total cystectomy. In early cases it is possible to perform both 
rocedures simultaneously, as is done by Beer. Cystectomy should be 
lone by the extraperitoneal route if the summit of the bladder has not 
n invaded by the neoplasm. Precautions against infection are the 


reful disinfection of the bladder by lavage or instillations preceding 


Cal 


operation, and the insertion of a Mikulicz drain in the cavity after 


moval of the bladder, to provide both drainage and hemostasis. 

A transverse incision gives the best exposure. If the summit is in 
cood condition, decortication is done, freeing first the anterior and 

‘al surfaces and then the summit and the posterior surface, care 
ring taken not to open the peritoneum. If the neoplasm has invaded 

summit, with marked pericystitis, removal of the peritoneal cover- 

¢ is not possible. The latter must be incised to the right and left, 
the bladder drawn upward and forward, after which the posterior sur- 
face is easily detached, down to the culdesac of Douglas; a wide peri- 
toneal flap is isolated behind it, and the peritoneal gap closed by a catgut 
suture. If the peritoneum itself is invaded, it must be sectioned 
vertically on the right and left lateral borders of the bladder, down to 
the culdesac of Douglas, and the incision closed in T form. After this 
the removal of the bladder proper follows, consisting of freeing 
of the posterior and lateral surfaces, isolation of the pedicles, free- 
ing of the anterior surface, exposure and section of the urethra, freeing 
of the inferior surface and section of the pedicle. The bladder, prostate 
gland and seminal vesicles are removed en bloc with the nearby cellular 
tissue. 

Intestinal lavage is given on the third day after operation, the wound 
is dressed daily, the Mikulicz drain is removed gradually and hydrogen 
peroxide is used from the sixth to twelfth day, when the sac is removed. 
Four or five days later a Carrel tube is inserted, permitting irrigations 
with surgical solution of chlorinated soda. 

Bompart *° analyzed 111 cases of total cystectomy noted in the 
literature since the first case was reported by Bardenheuer in 1887. 
Death resulted in this case two weeks later. The first successful 
operation was that of Pawlick, in which the derivation of the urine 
was effected in the vagina; the patient survived for sixteen years. The 
high mortality that has heretofore accompanied the operation was due 

a large degree to the various ingenious attempts to make a new 


13 


der; these attempts included implantation of the ureters into the 
25. Bompart, H.: The Value and Indications of Total Cystectomy for Cancer, 
urol. clinique Necker 7:77 (Jan.) 1931. 
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rectum, sigmoid, cecum, vagina or urethra (leaving the ureters in the 


wound), nephrostomy and lumbar and iliac cutaneous ureterostomy, 
The mortality from 57 implantations of the ureters into the intes- 


tine at various points was 45.6 per cent, the deaths being due chiefly 


to peritonitis, pyonephrosis and postoperative anuria. For physiologic 
reasons this is to be expected, since it is now established that every 
section and every suture of the ureter disturbs its motility, owing to 
the fact that it receives its motor innervation at its two extremities. 
When transmission of the motor influx is interrupted, atonia results, 
leading to dilatation of the upper part of the urinary tract and to 
atrophy or infection of the kidney. Infection is favored by intestinal 
contractions which cause backflow into the atonic ureter. 

Suture of the ureters into the vagina produced poor functional 
results and painful dribbling. Leaving the ureters in the wound led 
to infection and to a 33 per cent mortality. The disadvantage of 
nephrostomy is that the fistula is in the back, where the patient has 
difficulty in caring for it. 

Statistics indicate that better results are obtained when the oper- 
ation is performed in two stages, the derivation of the urine being 
carried out at an earlier operation. In 81 cases in which total operation 
was performed in one stage, there were 40 immediate deaths, whereas 
in 26 cases in which operation was in two stages, the mortality was 
only 11.5 per cent. 

The most satisfactory method of derivation of the urine appears 
to be by means of iliac ureterostomy, in which the ureters are anas- 
tomosed into the skin of the iliac region. This was first done by Le 
Dentu in 1889. It has been combined with total cystectomy in 21 
cases, with only 6 (28.5 per cent) early deaths. It has the added 
advantage of permitting pyelo-ureteral catheterization and antiseptic 
lavage of the pelvis of the kidney. 

The best time for operation is in the early stages of growth. The 
indication for total cystectomy, preferably by the two-stage operatio! 
is present whenever there is an infiltrated tumor of the bladder, 
regardless of its situation. 

{[CompiLers’ Note.—The clinical results obtained in conservative 
treatment of carcinoma of the bladder by the use of radium implanta- 
tion, deep roentgen rays, fulguration, open operation and partial resec- 
tion of the neoplasm have been discouraging. When the tumor is of 
the infiltrating type more satisfactory results in early cases could b 
obtained by total cystectomy provided the operation is carried out in 
two stages and extraperitoneally, as Albarran long ago recommended 
Papin also recently stressed the value of this radical procedure, advo- 
cating first transplantation of the ureters to the skin and at a later 
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total cystectomy en bloc or leaving the prostate gland and seminal 


vesicles if these tissues are not involved. The problem of transplanting 


he ureters to the bowel has been considered in American literature 


Uil 


principally by Coffey and by W. J. Mayo and C. H. Mayo. The 


‘mproved technic of the Coffey method, making use of two large cathe- 
ters attached to the end of the ureters and leading them through the 

en of the rectum, provides better drainage and to a certain extent 
prevents ascending infection. This method has also been recently used 
by Kirwin in an experiment on dogs, but as yet his conclusions appear 
to be far from satisfactory. ] 

Begg *° stated that adenoma or adenocarcinoma is probably the most 
common tumor of the apex of the bladder. Besides describing his own 
‘ase, he reviewed 17 cases from the literature. 

lhe tumors of the urachus at the apex of the bladder, although 
frequently not recognized as such, are the most significant clinical 
group. On the assumption that the urachus normally extends as far 
as the navel, any lesion occurring in the upper part of the space of 
Retzius has erroneously been attributed to the urachus. In many 
cases tumors and other abnormal conditions in this region have no 
connection with the urachus. 

Begg concluded that primitive cells of the urachus are always 
present in the muscular wall at the apex of the bladder. These have 
a tendency to form tumors of the intestinal type. Adenomatous and 
cystic formations of various kinds are commonly found in connection 
with the lower end of the urachus, and the connection between these 
and the colloid carcinomas can be followed through all the stages. 
When instituting treatment all tumors of the apex of the bladder must 
be assumed to be of urachal origin, unless the contrary is proved. The 
treatment is radical operation, removing the umbilicus and all the tis- 
sues between it and the bladder, as well as a large portion of the 


|ComMPILERS’ Note.—Colloid adenocarcinomas form a distinctive 
group of tumors involving the bladder. Adenocarcinomas of the bladder 
are closely allied to adenomas and develop similarly. These tumors, 
differing from all other vesical growths, have a predilection for the 
upper part of the bladder, particularly the dome, which suggests an 
origin from remnants of embryonal inclusions. 

De Korte has described a glandular carcinoma removed from the 
apex of the bladder of a woman, aged 50. The growth did not recur, 
but the patient died shortly after the operation. Adami, who examined 


) 


-6. Begg, R. C.: The Colloid Adenocarcinomata of the Bladder Vault Arising 
m the Epithelium of the Urachal Canal: with a Critical Survey of the Tumours 
' the Urachus, Brit. J. Surg. 18:422 (Jan.) 1931. 
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this tumor, concluded that it originated from urachal remains jn 4 


the 
wall of the bladder. Barringer reported an unusual adenocarcinoma 
involving only the apex of the bladder; the larger part was above the 
bladder. Ewing, who examined the tumor, said that the growth was 
unique and that possibly it came from a remnant of the allantoic end 
of the bladder or developed from a cloacal inclusion. | 

Pfahler ** stated that pneumocystography is a valuable means oj 
determining the presence, size, outline, position and amount of infiltra- 
tion of carcinoma of the bladder. It may be done with a sterile cathe- 
ter, atomizer bulb and a hemostatic forceps by any roentgenologist 
using reasonable care. Roentgenotherapy consists of the use of radium 


in the form of capsules, needles or seeds and of deep roentgen ray 


treatment alone, or before or after electrocoagulation. Better results 
were apparently obtained with electrocoagulation than with excision 
followed by radium or roentgen ray treatment. Irradiation alon 
usually relieves hemorrhage and pain. 

Dean and Quimby,** in reporting on irradiation of carcinoma of the 
bladder, stated that if the base of a papillary carcinoma is not more 
than 1.5 cm. in diameter and is entirely visible through the cystoscope, 
the tumor may be treated successfully with gold radon seeds implanted 
through the urethra. Larger papillary carcinomas and all infiltrating 
tumors should be treated under full vision with the bladder opened 
Relatively large doses of interstitial irradiation are used by the authors 
because malignant tumors in an organ as inaccessible as the bladder 
should be cured by a single treatment. Their results with the use of 
adequate doses of interstitial irradiation for carcinoma of the bladder 
indicate that there is a possibility of cure in cases in which operation 
alone, short of total cystectomy, can offer nothing. Their operative 
mortality was 3.7 per cent as compared with from 10 to 20 per cent 
from operation alone. In from 43 to 55 per cent of a series of cases of 
papillary carcinomas of the bladder, and in from 27.8 to 31.8 per cent 
of a series of cases of infiltrating carcinomas of the bladder, the patients 
are free from symptoms and signs of disease three years after treatment 

|CompiLers’ Note.—Reports on the results of treatment of tumors 
of the bladder are difficult to evaluate because of lack of uniformity in 
pathologic classification. In America the trend of opinion is to con- 
sider all growths of the bladder, even simple papillomas, as potentially 
malignant. Broders’ grading of epithelial neoplasms is being more 

27. Pfahler, G. E.: The Roentgen-Rays and Radium in the Diagnosis and 
Treatment of Carcinoma of the Bladder, Surg., Gynec. & Obst. 53:680 (Nov 
1931. 

28. Dean, A. L., Jr., and Quimby, Edith H.: Radiation Therapy of Carcit 
of the Bladder, Surg., Gynec. & Obst. 53:89 (July) 1931. 
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lly applied to this type of lesion and may serve to give a better 

is for classification within a few years. McDonald follows the 
Jassic procedure of wide resection in extensive and doubtful tumors. 
vocates of the use of radium and diathermy, such as Dean and 
by, offer much evidence of the advantages to be gained from these 


‘orms of treatment. In the individual case, excluding the small simple 


papillomas from consideration, treatment at present will vary with the 
iudgment and experience of the individual surgeon. ] 

Cystostomy.—V ermooten *° stated that at the New Haven Hospital 
preliminary suprapubic cystostomy is performed only if drainage by 

itheter is unsatisfactory, if a catheter cannot be tolerated or if severe 

urethritis or epididymitis develops. It is also performed for some 
operative procedure on the bladder itself or for permanent vesical 
lrainage. Hence these statistics cannot be compared with those from 
cases in which suprapubic drainage is done preliminary to suprapubic 
or perineal prostatectomy. Keyes stated that without prevesical section 
the mortality from suprapubic cystostomy between 1917 and 1922 at 
Bellevue Hospital was about 33 per cent, whereas at a private hospital 
the mortality was 14 per cent. Pelvic cellulitis was the predominant 
cause of death. 

During the last four years suprapubic cystostomy was performed in 
77 cases in the New Haven Hospital. Twenty-three of the patients 
(30 per cent) died: 18 following cystostomy alone, 2 after suprapubic 
cystostomy and diverticulectomy, 1 following the insertion of radium 
and 2 subsequent to removal of the prostate gland. In 11 cases the 
wounds were apparently not infected and did not leak urine. Data were 
not available in 16 cases. In 50 cases (65 per cent) there was definite 
suppuration of the wound with or without urinary drainage around the 
catheter, through the wound or both. 

Vermooten uses a cystotome designed by Kidd of London. Under 
local or general anesthesia, the bladder is exposed through a low median 
line suprapubic incision; the incision is long enough to obtain a satis- 
factory exposure of the distended bladder. The peritoneal reflection is 
pushed up, exposing the entire anterior surface of the fundus of the 
bladder. The distended bladder is gripped and firmly held with clamps 
of mucosa, and a two-wing malecot catheter is inserted with the use of 
the Kidd perforator and introducer. The cystotome is removed and the 
vesical contents are allowed to drain into a receptacle. As the bladder 

‘'s, it contracts. When empty, it hugs the tube so closely that 
rine cannot escape. The wound is irrigated with a solution of sodium 


Vermooten, Vincent: The Prevention of Perivesical Cellulitis and Suppura- 
Following Suprapubic Cystostomy by the Use of Kidd’s Perforator and 
introducer, New England J. Med. 205:473 (Sept. 3) 1931. 
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chloride and closed. A rubber sheath drain is placed in the space oj 
Retzius and removed from twenty-four to forty-eight hours later. Two 
stay sutures hold the wound together. The rectus fascia is approxi- 
mated with interrupted sutures of chromic catgut. The tube is tied in 
with a heavy silk suture passed through the skin. 

Trigonal Obstruction Campbell * coined the term “trigonal cur- 
tain” to designate an obstructive lesion of the vesical outlet which he 
found in an infant and treated by transvesical excision. The condition js 


a congenital malformation and is not to be confused with so-called float- 
ing trigone. 


The trigonal curtain, which was really a large mucosal redundancy, 
3 mm. thick, originated in the lateral trigone and wall of the bladder on 
each side and thence passed forward about midway between the vesical 
outlet and interureteric ridge. The ureteral orifices were behind the 
obstruction. Below, the curtain was integral with the trigone; there 
were no attachments to the anterior wall of the bladder above. In the 
median line the obstruction was 2 cm. high and so thoroughly covered 


the vesical outlet that at operation the mushroom head of a moderate- 
sized indwelling Pezzer catheter was completely hidden beneath the 
curtain. Whenever the patient attempted to urinate, the curtain flapped 
forward and almost completely blocked the vesical outlet. Urinary 
difficulty, retention, infection, marked dilatation of the entire upper 
part of the urinary tract and backpressure renal injury resulted. 
Decompression of the bladder with free drainage was carried out for 
many days preoperatively, and undoubtedly contributed somewhat to 
the ultimate surgical success. 

At operation, through the open bladder, the obstructing curtain was 
resected by clamp and suture. The floor of the bladder was sewed with 
a double layer of fine chromic gut. Recovery was uneventful, except 
for marked distention during the first seventy-two hours. The wound 
healed completely in three weeks. Periodic examinations have shown 
marked diminution of infection. Six months after operation, the child 
voided freely and emptied the bladder completely. 

Frontz and Landes* stated that trigonal hypertrophy should be 
regarded as a compensatory reaction to the development of pathologic 
conditions involving the vesical orifice which interfere with the opening 
of the internal sphincter. An obstruction such as fibrous contracture of 
the vesical orifice, carcinomatous involvement of the median portion 
of the internal sphincter and hypertrophy of the median lobe are the 


30. Campbell, M. F.: Trigonal Curtain Obstruction of the Bladder Outlet, 
J. Urol. 27:157 (Feb.) 1932. 

31. Frontz, W. A., and Landes, H. E.: The Clinical Significance of Trigonal 
Hypertrophy, J. Urol. 27:145 (Feb.) 1932. 
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common lesions producing trigonal hypertrophy. The absence of trigonal 
hypertrophy excludes the presence of these conditions. Obstructions 
due to hypertrophy of the bilateral lobe, congenital valvular obstruc- 
tions of the posterior urethra and urethral stricture produce hypertrophy 
of the detrusor muscle without hypertrophy of the trigone. 

Rilharziasis —Culver and Hoeppner * stated that vesical bilharziasis, 
or infestation with Schistosoma haematobium, is a relatively rare dis- 
ease in this country. Twenty-five cases have been reported in the 
literature. Bilharziasis includes a group of diseases resulting from 
invasion of certain species of unisexual flatworms of the family Schisto- 
somidae, and results from irritation and inflammatory reactions due to 
the toxins produced by the worms. The diseases are produced chiefly 
by the presence of the ova in the walls of the bowel, the urinary tract 
and the liver. The worms live in the portal system and migrate to the 
finer mesenteric veins to deposit their eggs within the wall of the bowel. 
The species Schistosoma haematobium migrate through the hemorrhoidal 
veins to the wall of the bladder. In the urinary tract the earliest local- 
izing symptom is burning on urination, associated with frequency ; later 
there is characteristic terminal hematuria, often accompanied by supra- 
pubic distress, especially with a distended bladder. 

Local lesions of the urinary tract are definite and variable, and occur 
in the following order: (1) Deposits of mature worms and their ova in 
the region of the base of the bladder produce patches of hyperemia and 
small extravasations of blood; (2) further chronic irritation and tissue 
reaction result in papillary granulations, which most commonly are 
around the ureteral orifices; (3) definite sandy patches may be seen, 
due to calcified ova within the mucosa; (4) vesical calculi frequently 
result from detached portions of papillary structures acting as nuclei; 

>) later the wall of the bladder may become infiltrated deeper, result- 
ing in thickening and fibrosis; (6) the obstructive situation of the 
papillary granulations about the ureteral orifices eventually results in 
hydronephrosis and hydro-ureter with the usual tendency of these 
obstructive conditions to become septic, and (7) carcinoma of the 
bladder from irritation results. 

Culver and Hoeppner reported a case of bilharziasis of the bladder 
successfully treated by intravenous injections of antimony and potassium 
tartrate which completely removed all clinical evidence of activity of 


Schistosoma haematobium, which had been present for more than a year. 
(he authors also removed the obstructing papillary granulations of the 
ureter by fulguration, and subsequent dilatation of the ureters resulted 


1a return of the renal function to normal. 


32. Culver, Harry, and Hoeppner, W. F.: Vesical Bilharziasis, J. Urol. 27: 
b.) 1932. 
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PROSTATE GLAND 


H ypertrophy.—Suter ** analyzed 300'cases of prostatectomy in which 
he did not operate until it was imperative. Janssen, on the other hand. 


performs operation early in order to eliminate the possibility of carci- 
noma and to obtain better operative results. 

The following statistics illustrate the incidence of carcinoma of the 
prostate gland: Albarran and Hallé reported an incidence of 14 per 
cent in cases of hypertrophy of the prostate gland. Many observers 
have found from 5 to 25 per cent in adenomas. Green and Brooks 
found 5 per cent; Zuckerkandl, 10 per cent; Young, 20 per cent, and 
Moullin, 25 per cent. In 1922 Geraghty found, in a series of 450 cases 
of carcinoma of the prostate gland, that hypertrophy was associated in 
75 per cent. In every case it originated not from the adenoma, but from 
the surgical capsule. This was substantiated by Suter’s observations. 

Only simple tests of renal function were used. If the specific 
gravity was less than 1.018, Volhard’s concentration method was 
employed, and if it was doubtful, the sodium indigotindisulphonate 
method was used. In many cases the chemical constituents of the blood 
also were determined. For poor operative risks drainage was instituted 
for long periods, either by catheter or by cystotomy. Parasacral anes- 
thesia is preferable, and air inflation was used to open the bladder. 
Hemorrhage was controlled chiefly with gauze packs dipped in epi- 
nephrine or with tampons. Gelatin and calcium preparations were also 
used. Postoperative treatment consisted chiefly of lavage of the bladder 
with physiologic solution of sodium chloride and the use of the indwell- 
ing urethral catheter until the fistula healed. It is Suter’s belief that 
the presence of infection affords a better prognosis. His mortality 
was 4.3 per cent. 

Kretschmer ** stated that occasionally a case is cited in which recur- 
rence has followed apparently complete removal of the prostate gland. 
Two cases are reported in which he performed suprapubic prostatectomy 
for benign hypertrophy and operated for recurrence. The periods 
between the two operations were ten and twelve years, respectively. 
Similar long periods between operations have been reported: nine 
years by Blum, ten years by Casariego, twelve years by Frohstein and 
Meschebowski, sixteen and fourteen years by Gregora, six years b) 
Takahashi, ten years by Thomson-Walker and six years by Zuckerkandl. 

Recurrence of benign hypertrophy of the prostate gland can b 
explained in one of two ways: If it is so difficult to remove the prostate 


33. Suter, F.: Bericht iither 300 Suprapubische Prostatekomien, Ztschr. f 
Urol. 25:241, 1931. 

34. Kretschmer, H. L.: Recurrence Following Suprapubic Prostatectomy for 
3enign Hypertrophy, Surg., Gynec. & Obst. 53:829 (Dec.) 1931. 
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vjand that it must be removed in pieces or by morcellement, a small 
nodule may be left behind; later the nodule becomes enlarged and 
causes obstruction. A second possibility is that the recurrences may 
originate from small tubules in the layers of the capsule remaining in 
the prostatic bed. Because of their microscopic size, they are not recog- 
nized at operation. 

In Gregora’s review of the literature he noted 30 cases of recur- 
rence of benign hypertrophy of the prostate gland, a small number 
considering the frequency with which prostatectomy is performed. 

Lowsley and Kirwin ** summarized 50 cases of suprapubic pros- 
tatectomy taken from their records, but did not present conclusions as 
to the advantage of this procedure over others. Forty-four patients 
had benign hypertrophy of the prostate gland, 5 had carcinoma and 
| had a granuloma. The shortest period of hospitalization was twenty- 
six days, the longest one hundred and thirty-two days and the average 
about six weeks. Only 1 patient died from the immediate effects of 
operation; this was the oldest of the series, and death was caused by 
postoperative shock. The total mortality for the series was 8 per cent. 

Peacock ** stated that in order to close the urinary bladder primarily 
there should be complete hemostasis and unobstructive urethral drain- 
age. In his method of performing this procedure after prostatectomy, 
the edges of the capsule are caught with a tenaculum after enucleation 
of the prostate gland. The prostatic bed and capsule are then sutured, 
reconstructing the internal urethral orifice. The bladder is closed with 
a double row of Lembert sutures. Drainage is not used. 

In almost all of 50 cases the operation was done in two stages from 
seven days to five months apart; the average interval was two weeks. 
Wounds healed as well after the second stage of the operation as they 
did at the first. Normal voiding was established within an average of 
twelve days. 

Sargent,** in reporting on suture of the prostatic capsule after 
prostatectomy and primary closure of the bladder, stated that the tech- 
nics, described by Lower and by Harris, of stitching the prostatic bed 
differ from each other and from his method. It has not been possible 
ior Sargent to visualize the depth of the bleeding prostatic bed suffi- 
ciently to permit the dot and dash stitching described by Lower, or to 
reconstruct surgically the prostatic urethra as so elaborately set forth 
by Harris. In a consecutive series of 37 cases of prostatectomy, in 5 of 


35. Lowsley, O. S., and Kirwin, T. J.: Suprapubic Prostatectomy, J. A. M. A. 
97:1669 (Dec. 5) 1931. 


36. Peacock, A. H.: Suprapubic Prostatectomy with Closure of Bladder, 
\. M. A. 97:1768 (Dec. 12) 1931. 


37. Sargent, J. C.: Suture of the Prostatic Capsule After Prostatectomy and 
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which the procedure was in two stages, complete hemostasis was easily 
obtained and the cavity of the prostatic bed was obliterated by drawing 
the posterior edge of the torn capsule into the depths of the bed with 
one or two boomerang sutures and then closing the internal orifice snugly 
around an indwelling urethral catheter by three or four transverse anterior 


stitches. The bladder was then closed with a double layer running 
suture and the abdominal wound drained only by a wick in the space 


of Retzius. Cystoscopy from six to twenty-one days after operation 
has shown that the stitching does not effect primary healing of the 
prostatic margin, but accomplishes perfect hemostasis and the collapse 
of the prostatic bed. 

In accordance with the findings of Lower and later of Harris, 
Sargent observed that, with the prostatic bed obliterated, hemorrhage 
controlled and the bladder closed tightly, drainage by urethral catheter 
is ample for all purposes; that even though many wounds seep urine a 
few days after removal of the catheter, they close promptly and are 
free from slough; that the immediate postoperative comeback is in sharp 
contrast to the Freyer operation, and that the ultimate period of recovery 
of these patients is shortened by weeks. 

Anesthesia.—Davis ** reported the use of sacral block anesthesia in 
378 cases of perineal prostatectomy. In each case a caudal injection 
was given into the first, second and third posterior sacral foramina. 
The percentage of failure of anesthesia was high *° in the first 25 cases, 
but decreased gradually during the first 100 cases until it ceased. The 
number of failures in the first 100 cases was 12, 9 of which occurred 
in the first 50. Since the first 100 cases there has been only 1 failure; 
successful anesthesia has been obtained in the remaining 229 consecu- 
tive cases of the series. 

There were 9 deaths (2.38 per cent) in 378 consecutive cases of 
perineal prostatectomy in which sacral anesthesia was used. The largest 
number of consecutive cases included in this series without any mor- 
tality was 121. None of the deaths was in any way associated with 
the anesthesia. 

The following are significant factors in minimizing the mortality 
rate in prostatectomy: 1. Adequate and prolonged preliminary drain- 
age. A minimal ten day drainage period was required in all cases, 
regardless of the apparent good general condition of the patient; in 
many cases it was extended over several weeks and, occasionally, over 
several months. A ten day period of normal temperature also preceded 
every operation. The suprapubic drainage route was used in about 25 


38. Davis, Edwin: Sacral Block Anesthesia in Perineal Prostatectomy: Its 
Infallibility When Accurately Administered, J. A. M. A. 97:1771 (Dec. 12) 1931. 





SCHOLL ET AL—UROLOGIC SURGERY 415 


per cent of cases in which the retained urethral catheter was intoler- 
able or inefficient. 2. Comparative figures showing that the perineal 
route has a lower hazard than the suprapubic. 3. Excessive care in 
hemostasis. Immediate postoperative hemorrhage, in every case, is con- 
trolled by means of a combination hemostatic and drainage bag. 4. 
Sacral block anesthesia. There have been no deaths or alarming reac- 
tions in the series from its use. 

| COMPILERS’ Note.—Davis’ well controlled statistics indicate what 
excellent results may be obtained by an experienced, careful operator. 
The urologic surgeon, more often than any other, deals with cases in 
which renal function is diminished. Anesthesia that will not appre- 
ciably increase the work of the kidneys, such as sacral anesthesia, is 
desirable. Many patients presenting themselves for relief of prostatic 
hypertrophy or disease of the bladder are usually well along in years, 
and frequently have also associated urinary obstruction and _ renal 
insufficiency. Renal infection and chronic nephritis are common, and 
are responsible for the majority of deaths following prostatectomy 
and resection of the bladder. The anesthesia employed is closely asso- 
ciated with the incidence of undesirable postoperative sequelae in cases 
of urinary obstruction. Ether unquestionably predisposes to compli- 
cations of the pulmonary and cardiorenal types, and the incidence of 
postoperative bleeding, which greatly increases the liability to urinary 
infection, is comparatively high following spinal anesthesia. Unques- 
tionably, sacral anesthesia is safer than either ether or spinal anesthesia. 

In a reported series of 526 cases of prostatectomy, sacral anesthesia 
was employed in 270 with a mortality of 3.33 per cent. In contrast to 
this, spinal anesthesia was employed in 187 cases; the mortality was 
6.95 per cent. In 69 cases ether was used, following which 7.24 per 
cent of the patients died. ] 

Crockett and Washburn ** reported on the analysis of the first 100 
answers to a questionnaire sent to patients operated on for hypertrophy 
of the prostate gland in the last eight years. Five of the questions 
concerned urinary function and conditions since operation; 5 considered 


the health otherwise, and 4 pertained to the mental reaction to the 
operation. 


Ninety-three per cent of the patients reported better health; 1 per 
cent unchanged health, and 6 per cent that health was not so good since 
leaving the hospital. Thirty-six per cent had no nocturia; 19 per cent 
urinated only once at night; 15 per cent, twice or less; 11 per cent, 3 
times or less, and 11 per cent, 4 times or less. Eight per cent reported 


39. Crockett, F. S., and Washburn, W. W.: Progress of the Prostatic After 


He Has Left the Hospital, J. Urol. 26:643 (Nov.) 1931. 
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nocturia of 5 or more times. Ninety-one per cent had no difficulty jn 
starting urination, and 9 per cent had some trouble. Ninety-six per 
cent had never noticed blood in the urine; 4 per cent reported hematuria. 
Three per cent did not reply to the question concerning dribbling ; 72 
per cent were free from this condition; 19 per cent had dribbling 
only after voiding, which may have been due to technic rather than to 
function. Six per cent had dribbling at all times. 

Eighty-eight per cent of patients were well or better than bejore 
operation; 12 per cent were not so well. Ninety-five per cent were 
satisfied with the results; 5 per cent were not satisfied or qualified their 
answers. Ninety-nine per cent considered the operation worth while, 
and 1 per cent did not. Ninety-five per cent stated, with varying degrees 
of enthusiasm, that they would advise others to have the operation ; | per 
cent did not reply, and 4 per cent did not answer in the affirmative. 


Nesbit,*° two and a half years ago, working with Cabot, found 
that of 450 patients operated on for obstruction of the prostate gland 


with drainage, 17 per cent had epididymitis. Since then they had per- 
formed vasectomy in all operations on the prostate gland as a pre- 
operative measure. In more than 100 cases there has been an incidence 
of less than 1 per cent of epididymitis. In the case that did occur there 
were chills and fever following operation and immediately preceding 
the epididymitis, and it was thought that probably the infection was 
blood borne. 

Resection.—McCarthy ** has employed his visualized electrotome 
in cases ranging from simple fibrosis of. the prostate gland to complete 
retention from hypertrophy of the middle and lateral lobes, and in 
cases of malignant disease of the prostate gland, with satisfactory 
immediate results. It has not been employed and perhaps should not 
be employed for the large intravesical or the vascular type of gland 
or in cases of so-called prefibrosis, a subacute inflammatory process. 

The operation is essentially a hospital procedure, and the patient 
should receive the same study and preparation, with the same pre- 
cautionary measures as are taken in any well regulated institution. 

Procedures for excision of the prostate gland are begun at the 
floor of the sphincter of the median line, with the cutting loop well 
extended into the visual field and behind the obstruction, the sheath 
of the instrument as far forward in the region of the verumontanum 
as is consistent with visualization and safety. The cutting loop is 
then brought into contact with the vesical aspect of the obstruction. 
The current is begun and the loop brought forward with a slow, steady 


40. Discussion on Prostatectomy, J. A. M. A. 97:1775 (Dec. 12) 1931. 
41. McCarthy, J. F.: Suggestions as to Procedure in the Use of the McCarthy 
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nt until it is completely within the sheath. Slow movement 
<eems to minimize bleeding. Immediately after each cutting the elec- 
trotome is removed from the sheath, and if it does not bring with it 
the sectioned piece, the latter may come with the irrigating fluid. Gen- 
erally two or more grooves are taken on the floor of the sphincter. 
\fter completion of the floor of the sphincter, first one lateral lobe 
ind then the other is treated in a manner similar to the floor. On 
completion of the operation, a French whistle tip soft rubber catheter 
is passed through the sheath into the bladder. After resection strict 
septic irrigation is done every half hour or at longer intervals accord- 
ing to the needs of the case and to obviate blocking. Any interruption 


( 
is 


in drainage should be immediately corrected. Urinary antiseptics are 


ipplied. 

McCarthy gives a final admonition against excessive enthusiasm. 
lhe method deserves discerning investigation and judicious evaluation. 
It will not be fostered by impulsive decision or hindered by prejudicial 
neglect. 

Crowell and Davis ** presented their method of resection on the 
prostate gland. They employ an instrument that has numerous improve- 
ments on the one originally devised by Stern and that permits the 
correction of practically all types of obstruction of the vesical orifice. 
he instruments are the generators for producing a suitable cutting and 
coagulating current, an arrangement that permits instantaneous inter- 
change of these currents, and the instrument of application. 

Resection of the prostate gland is performed under sacral or caudal 
anesthesia. The resectcscope sheath is introduced, the obturator 
removed and the bladder irrigated with sterile water until the return 
is clear. Visual inspection of the vesical orifice and posterior urethra 
is made by means of the observation telescope. It is important to 
determine accurately the site and amount of obstructive tissue. The 
verumontanum, which is always at the apex of the gland, is used as 
the anterior guide and should be located before removal of the tissue 
is begun. The site of the initial section, usually at the vesical aspect 
of the orifice, is made to engage within the fenestrum. The loop rests 
on the tissue protruding through the fenestrum. With the cutting 
current turned on, the loop is slowly advanced the entire length of 
the fenestrum, removing a section of tissue of about 1 to 2.5 cm. and 
leaving a clean gutter. At the time of each section, with continuous 
irrigation, it should be determined if there is any hemorrhage. If it 
occurs, the other foot switch is used, the loop is slowly returned 
through the gutter and the current coagulates the bleeding vessel, com- 
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pletely arresting the hemorrhage. In the bar of contracted vesica| 
neck, sufficient parallel sections are made in the floor of the sphincter 
completely to remove the obstruction. In lateral lobes that encroach 
on the posterior urethra, sections are made in a continuous line, having 
the proximal edge of the preceding section in view at the distal edge 
of the fenestrum. 

A total of 230 resections of the prostate gland has been done by 
Crowell and Davis by this technic at the time of this report, classified 
as follows: contracted vesical orifice, 18 cases; median lobe, 60; uni- 
lateral lobe, 8; unilateral and median lobe, 29; bilateral lobes, 4]: 
bilateral and median lobes, 31; carcinoma, 30; following perineal 
prostatectomy, 2, and after suprapubic prostatectomy, 11. 

There have been exceptionally few complications and no deaths fol- 
lowing these resections. In a case in which there were large bilateral 
and middle lobes the cardiac condition was serious. The excessive 
hemorrhage caused by passing the examining cystoscope was controlled 
by the resectoscope equipment, and the patient left the hospital three 
days postoperatively. Death, which occurred three weeks later, was 
due to heart trouble. In 7 of the earlier cases, a second operation was 
required, sufficient tissue not being removed during the initial oper- 
ation. In the other cases the obstruction was removed by the first 
operation. 

In most cases the bladder empties completely following operation. 
At a check-up examination the residual urine had been reduced to 
less than 30 cc. in every case. Most of the patients were free from 
infection in the urine two months after operation. One hundred and 
six patients urinate only once at night ; 38 urinate occasionally at night; 
12 two to three times at night, but normally during the day. The 
remainder report that they are free from urinary symptoms. The 
average stay in the hospital was four days; 3 patients remained two 
weeks and 14 remained one week. 

Davis ** stated that intravesical and intra-urethral enlargement of 
the prostate gland causes the obstructive type of prostatism. From his 
experience in more than 200 resections it is not necessary to remove 
the entire gland, but only that portion producing the obstruction, in 
order to relieve the patient’s symptoms. With the resectoscope, it 1s 
possible to remove the entire gland completely under direct vision and 
rectal palpation, with the sheath of the instrument in situ. Excellent 
results have been obtained by removing only the obstructing tissue. 

The preparation for resection is that generally employed in obstruc- 


tive conditions. In cases of extremely large bilateral lobes, the length 


43. Davis, T. M.: Prostate Operation: Prospects of the Patient with Prostatic 
Disease in Prostatectomy vs. Resection, J. A. M. A. 97:1674 (Dec. 5) 1931. 
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of anesthesia may not permit the removal of the two lobes at a single 
operation. A two-stage resection, removal of one lobe at the first 
sitting and the other several days later, is then performed. 

In bars and contractures, for accuracy and ease of operation, resec- 
tion is particularly suitable and more radical measures are not necessary. 
Resection is also recommended in cases of extensive hyper- 
trophy and inoperable carcinoma, rather than major surgical procedures 
or permanent suprapubic drainage, because of the freedom from mor- 
tality and discomfort to the patient. 

Randall *° is of the belief that no instrument now in use or yet 
to be devised will ever enable complete prostatic adenectomy as is 
accomplished by open operation. Partial removal of the prostate gland 
may give clinical results which to all appearances may be designated 
is a cure. In Randall’s opinion the stability and the possibility that 
partial removal and temporary results of Davis’ methods, with the 
likelihood of gradually recurring obstructions, will give a sense of 
false security. Although Davis’ method is a stimulating advance in 
technic, it is a highly technical procedure; it cannot remove all the 
hypertrophied gland, and probably in the hands of most surgeons it will 
meet with failure. 

Crowell *° stated that transurethral resection of the prostate gland 
has a definite field in operations on the prostate gland. The procedure 
is applicable in at least 90 per cent of the cases. Since Jan. 1, 1931, 
Crowell and his associates have performed prostatectomy only 4 times 
in 62 cases. 

Lowsley * is of the belief that Davis’ instrument and method should 
not be used by every surgeon or in every case. By this method one 
cannot remove the whole prostate gland. There will be a group of 
recurrences which will cause the procedure to be abandoned in certain 
cases. Kirwin, Collings and Stern take the more conservative view 
that this type of prostate gland should not be operated on in the 
manner described by Davis. Lowsley stated.that he had attempted to 
show that the intra-urethral method of removing the gland should be 
avoided because of the danger of tearing into the plexus of Santorini. 

Bumpus *° stated that, after witnessing Davis perform 4 resections 
of the prostate gland and seeing other patients who had been operated 
on previously, he felt that the results and the ease of the procedure 
ave in no way been exaggerated. The modern punch operation as 
practiced by Davis, by removing all obstruction, completely relieves 


1 
th 


he patient of residual urine and is likewise successful. If obstruction 


is relieved, the indications for removing the whole gland disappear. 
An elderly patient who would not consent to the loss of the gland by 
a major operation would usually allow symptoms of obstruction to be 
relieved by this simple procedure. 
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Morrissey *’ stated that the immediate results obtained by Dayis 
are an improvement on those which he had obtained in the past. The 
limitations to Davis’ method are that the loops are weak, and the elec- 
tric knowledge and patience required for manipulation of the instru- 
ment are not possessed by the average genito-urinary surgeon. 

Carcinoma.—Nelson ** stated that since any treatment for an 
obstructing carcinomatous prostate gland is only palliative, all that 
can be accomplished by coagulation is vesical drainage and not cure. 
He uses the following technic, with sacral or spinal anesthesia: After 


removing tissue for microscopic section, the coagulation is done through 


a cysto-urethroscope by means of a large electrode. The bipolar cur- 
rent from a high frequency machine is used. All nodules and tissue 
that project into the prostatic urethra and vesical neck are thoroughly 
coagulated. The coagulated tissue is then removed by means of a 
visualized punch. If there is a large flat surface so that the Young 
or the Braasch punch cannot grasp any tissue, the Kirwin punch is 
used. As soon as the punching causes bleeding, so that the field is 
obscured, the cysto-urethroscope is reintroduced and coagulation 
resumed. Coagulating and punching are alternately carried on until 
the prostatic urethra and vesical neck are formed into a wide open 
tunnel. After the operation is completed, continuous drainage is main- 
tained for three or four days by a catheter retained in the urethra, 
following which normal urination may usually be resumed. 

The method was used in 16 cases: in 7 cases of carcinoma of the 
prostatic capsule following prostatectomy for benign hyperplasia; in 
3 cases of carcinoma and obstructing benign adenoma, and in 6 cases 
of carcinoma of the prostate gland with little if any benign hyperplasia. 
In all the cases of the first group the coagulation treatment gave good 
results in relieving the urinary symptoms and reducing the amount of 
residual urine. Six of these 7 patients are living; 4 of them have each 
had 2 treatments. The length of time that a single treatment has 
maintained vesical drainage has been from four to ten months. The 
series of 3 patients was treated by suprapubic operation to remove 
the benign adenoma, and the coagulation was done cystoscopically 
several months later after the carcinoma had caused obstruction. The 
results in these instances were fairly satisfactory although duration of 
life was rather short. Four of the 6 patients in the last group, who 
had neoplasms of a low degree of malignancy, obtained good results. 

There were no deaths that could be attributed to cystoscopic coagu- 
lation, nor was shock observed following the procedure. In 2 cases 


44. Nelson, O. A.: Electro-Coagulation in Carcinoma of the Prostate, J. Urol 
26:681 (Nov.) 1931. 
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which the growth had extended to the external sphincter, incon- 
tinence followed coagulation, and was troublesome for five or six 
weeks. It has not been necessary to resort to cystotomy to relieve the 
struction in the cases in which cystoscopic coagulation for a carci- 
matus obstructing prostate gland had been used, although it had 
been necessary to repeat the procedure. The longest period that any 


patient had been free from obstruction after coagulation was eighteen 


months, and the shortest, six weeks. 

O’Crowley, Trubek and Goldstein *® presented 2 cases of carci- 
noma of the prostate gland and extensive osteosclerotic metastasis. 
[he initial symptom in each case was sciatic pain. In both cases the 
liagnosis was confused with that of Paget’s disease because of the 
failure, at first, to interpret properly the roentgenographic data. 

The authors concluded that carcinoma of the prostate gland may 
exist with relatively few symptoms and slight, if any, enlargement of 
the gland, and result in generalized osseous metastasis with almost no 
other involvement. Once metastasis occurs in bone it apparently pro- 
eeds through the skeleton progressively, and independently of either 
the blood stream or the regional lymph nodes. Even though there may 
be almost general involvement of the bone marrow by metastatic deposits, 
the anemia is not necessarily severe. 

Barringer *® stated that little is known concerning the etiology of 
carcinoma of the prostate gland, and in only a small percentage of 
ases is the diagnosis made sufficiently early to give any type of treat- 
ment a fair chance of success. Even if an early diagnosis is made 
there is no general agreement as to the best way to treat the neoplasm. 
Barringer attempts to analyze the reasons for the failures of the past, 
to consider the present ideas on the subject and to suggest further 
improvement in the control of the disease by irradiation. 

The age incidence in cases of carcinoma of the prostate gland does 
not vary greatly from that of benign hypertrophy. Young, in a series 
of 898 cases of benign hypertrophy, showed that 794 (88.4 per cent) 
occurred between the ages of 50 and 75 years. In Barringer’s series 
of 280 cases of carcinoma of the prostate gland, 197 (86.6 per cent) 
were within the same age group. According to Young, the peak age 
group for benign hypertrophy occurs at from 55 to 59 years. The 
peak age group for carcinoma in Barringer’s series is from 65 to 69 


45. O’Crowley, C. R.; Trubek, M., and Goldstein, H. H.: Osseous Metastasis 
n Carcinoma of the Prostate, J. Urol. 26:665 (Nov.) 1931. 
46. Barringer, B. S Carcinoma of the Prostate, Ann. Surg. 93:326 (Jan.) 
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The symptoms of carcinoma of the prostate gland are not easily 


distinguished from those of benign hypertrophy, for both conditions 
are often present at the same time. Carcinoma of the prostate gland 
is frequently superimposed on benign hypertrophy, but many carci- 
nomas also develop in nonhypertrophied glands. An earlier diagnosis 
usually is made if the neoplasm develops subsequent to benign hyper- 
trophy. Urinary symptoms are usually the first observed by the 
patient and the most significant from the point of view of early diag- 
nosis. The two most common symptoms occurring early in the disease 
are frequency and difficulty of urination. In 82 per cent of the 280 
cases these were the first symptoms noticed. 

The significance of early diagnosis is reiterated. On the average 
twenty-four months elapsed between the onset of symptoms and the 
establishment of the diagnosis in the series. The persistent exhibition 
of frequency, difficulty in urination, nocturia and retention among 
patients of carcinoma age requires careful and painstaking search for 
carcinoma of the prostate gland. 

An estimate of 241 of 280 cases of this series showed that 221 
were classified as advanced cases and only 20 were designated as in 
the early stages. Seventy-eight of the 221 represented postoperative 
recurrences. Five of 46 patients suffering from the advanced type of 
disease are alive and well after five years. These patients were treated by 
the insertion of steel radium-bearing needles through the perineum into 
the prostate gland and seminal vesicles. Small doses, from 200 to 300 
millicurie hours for each needle, were used, the dose being repeated every 
two or three months until the condition was controlled or until no evi- 
dence of regression was found. Since the first series of carcinomas of 
the prostate gland the treatment has had to be changed frequently in 
order to take advantage of the newer methods and agents. Glass seeds 
of radon, low voltage and then high voltage roentgen rays, the radium 
element pack, radon filtered by platinum and gold seeds of radon have 
all been used alone and in various combinations. In spite of the con- 
tinual transition of irradiation, 8 of 40 patients have been alive and 
well for periods of more than five years, or 20 per cent of the active 
cases are still under control after five years as compared with 10.8 
per cent in the first reported series. 

[CompiLers’ Note.—The fact that twenty-four “months elapsed 
between the onset of symptoms and the establishment of diagnosis 
reveals the inadequacy of methods of detecting this fatal disease. It 


is interesting to note that Barringer obtained such good results from 


transperineal irradiation with needles. Bumpus, several years ago, dis- 
carded the method after showing little difference in results in a series 
of cases in which the treatment was used as compared with a series 1 
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which treatment was not given. Recently the development of biopsy by 
means of an aspirating needle has been described, and it is hoped that 
this method of diagnosis may lead to earlier recognition of the disease 
with improvement in end-results from immediately applied intensive 
treatment. | 

Mulholland *7 stated that since it is well known that cellular elements 
are found in secretions that accompany malignancy, the natural infer- 
ence would be that the prostatic secretion might contain a cellular 
element that is diagnostic of carcinoma of the prostate gland. An 
attempt was made to become familiar with the characteristic appearance 
\f secretion from the prostate gland when malignancy was known not 
to be present. Examination was then made of smears of the secretion 
from the gland in 30 cases of carcinoma. A different element was soon 
noted. There was a cell that was about 2 or 3 times the size of an 
ordinary polymorphonuclear leukocyte. It tended to occur in clumps 
and many times the cells appeared to have been packed together, causing 
marked variation in cellular outline. The nucleus in all well stained 
sections was acidophilic, and contrasted with the basophilic staining of 
the polymorphonuclear cells. These cells were present in 23 (77 per 
cent) of the 30 patients examined. 

MacCarty ** stated there are 2 types of growth of the prostate gland 
which are unquestionably carcinomatous: the scirrhous type, which is 
probably not the one that gives the picture Mulholland described, and 
the type in which there is proliferation of cells within the acini and 
piling up of these cells. It is easily possible for these to be exfoliated 
and expressed into the urethra. The author presented examples of defi- 
nitely malignant cells, some of which had been exfoliated. It is possible 
for the secretion of a carcinomatous prostate gland to contain some of 
these disintegrating cells. 

l'uberculosis——Patch and Foulds *° stated that in tuberculosis of the 
genito-urinary tract the prostate gland is involved in about 80 per cent 
of the cases. The coexistence of hyperplasia or of adenomatous enlarge- 
ment and tuberculosis is rare. Two cases in which the combination of 
these conditions existed were noted in the postoperative examination of 
+91 prostate glands, and are reported together with 14 obtained from 
the literature. In only 1 case was the diagnosis suggested before opera- 


tion, although tuberculosis was present in the genital tract or elsewhere 


7. Mulholland, S. W.: A Study of Prostatic Secretion and Its Relation to 
Malignancy, Proc. Staff Meet., Mayo Clin. 6:733 (Dec. 16) 1931. 
MacCarty, W. C., in discussion on Mulholland (footnote 47). 
. Patch, F. S., and Foulds, G. S.: Tuberculous Infection of the Adenoma- 
s Prostate, Brit. J. Urol. $3:269 (Sept.) 1931. 
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in the body in 50 per cent of cases. In 2 instances there was fair) 
conclusive proof at necropsy of primary tuberculosis of the prostate 
gland. The occurrence of tuberculosis with enlargement of the prostate 
gland had no effect on the postoperative course in 8 cases. In 6 cases 
the convalescence was prolonged because of inflammatory complica- 
tions and persistent fistulas. In 2 cases death occurred soon afterward 
The presence of tuberculosis is no contraindication to the removal oj 
an enlarged prostate gland that is definitely obstructive; in such cases 
all methods of treatment, general or local, which are of value in any typ 
of tuberculosis should be used. | 


TESTES, EPIDIDYMIS AND SEMINAL VESICLES 

T'umor of Testis—Rea*® analyzed 76 cases of malignancy of th 
testes. In 65 cases the testes were descended and in 11 (14 per cent 
they were undescended. In 6 of the latter cases the testes were in the 
abdomen. The condition appeared in most cases between the ages of 
20 and 40 years. The duration, in 55 per cent of the cases, was less 
than one year in the first group, and there were as many tumors of more 
than two years’ duration as there were of less than two years’ duration 
in the second group. Trauma was noted in 38 per cent of the cases. 

Rea concluded that malignancy of the testis is uncommon, but it 
occurs relatively more frequently in undescended than in descended 
testes. There is as much danger of malignancy in the abdominal as i: 
the inguinal testis. The various methods of treatment as carried ou 
at present are unsatisfactory. In early cases in which the diagnosis 
is doubtful, biopsy and frozen section should be done, with the patient 
prepared for immediate radical operation in case it should be necessary) 
The undescended testis should be placed in the scrotum in all cases; if 
this is impracticable, it should be excised, provided the opposite organ 1s 
normally placed or placeable. Approximately 13 per cent of patients 
survive four years after orchidectomy. When suitable irradiation 1s 
used in conjunction with orchidectomy, this percentage is increased if 
there is no obvious metastasis. About 7 per cent of patients who mani- 
fest metastasis are at least temporarily saved by irradiation. The valu 
of Coley’s serum used with other methods requires further study. Th 
best results from any single method in the operable cases were obtained 
from block excision of the testis, spermatic cord and regional lymoh 
nodes. From a review of the literature it would seem that better resutts 
follow the combined use of radical operation and irradiation. 


50. Rea, C. E.: Malignancy of the Testis, with Special Reference to Unde- 
scended Testis: Report of 76 Cases (17 Cases Previously Reported), Am 
Cancer 15:2646 (Oct.) 1931. 
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reported a case of chorio-epithelioma of the testis of a man 

For eight years he had had an inguinal hernia, which had 

l ired four months previously. At that time the corresponding 

vestis had begun to enlarge. Operation was refused until cough and 

‘ncreasing weakness forced the patient to go to the clinic, where the 

sht testis was removed. A week later rhythmic convulsive movements 

began in the arm, and examination revealed several subcutaneous tumors 

| a sanguineous exudate in the pleural cavity. Death followed soon 
iiterward. Necropsy was not done. 

The extirpated tumor measured 9 by 6 by 5 cm., and was soft and 
smooth. Cross-section showed a white, caseous surface with a large 
hemorrhagic area. Microscopic sections of the hemorrhagic area showed 
leposits of fibrin with structures suggesting chorionic villi, with great 
ariations in size and staining reactions of the cells. In other areas the 
cells grew in narrow strips and contained vacuoles of great size. The 
liagnosis was chorio-epithelioma of the testis. 

lhe clinical history with the type of metastasis and the tendency to 
hemorrhage, as well as the histologic picture, was so suggestive of 
chorio-epithelioma that the Aschheim-Zondek test was studied when the 
patient was in the hospital. In the first series of tests with 10 mice, 2 
groups of mice were used, one in which the weight of the animals varied 
from 4.5 to 5.6 Gm., and the other in which the weights were from 5.8 
to 85 Gm. In the first group, probably due to the low weight, only 
reactions I and II were obtained, whereas in the second group reactions 
1, 11 and III were strongly positive. In the second test, ten days later, 
the reaction was completely positive in all 3 female mice, and the testes 
and seminal vesicles of 3 male mice were swollen, as described by 
Brouha and Simonet. 

Loubat and Dareys ** reported the case of an infant aged 15 months, 
with enlargement of the scrotal contents to about 20 cm. in diameter. 
The clinical diagnosis of mixed tumor of the testis was made, and the 
tumor was removed at operation. Gross examination showed that the 
testis and epididymis took no part in the formation of the tumor. These 
rgans were atrophic and pushed to one side by the large, solid tumor. 


[he latter evidently took its origin from the tunica vaginalis. The 


structure of the tumor was that of fibromyxosarcoma. Six similar 
ases from the literature were also reported. 


51. Hady: Chorionepitheliom beim Manne mit Stark positiver Aschheim- 
Zondekscher Schwangerschaftsreaktion, Zentralbl. f. Gynak. 55:912, 1931; abstr., 
\m. J. Cancer 15:3040 (Oct.) 1931. 

52. Loubat and Dareys: Les tumeurs para-testiculaires chez l'enfant, Gaz. 


l. d. sec. méd. de Bordeaux 52:184, 1931; abstr., Am. J. Cancer 15:3041 (Oct.) 





ARCHIVES OF SURGERY 


Keijer °* reported 2 cases of seminomas of the testis which were 
removed surgically and also treated by roentgen rays. Abdominal 
metastasis occurred in 1 case. Both patients are living and well nine 
years after operation. A case of teratoma of the testis was also 
reported; death followed removal of the testis and roentgenotherapy, 
Apparently teratomas are influenced so little by roentgenotherapy that it 
is questionable whether it should be given diffusely over the abdomen, 
although good results are usually obtained in cases of the seminoma 
group. 

Keijer operates immediately in these cases so that a definite diagnosis 
may be made. If metastasis is evident, operation should not be done. 
[f the tumor is a seminoma, roentgenotherapy is given to the abdomen, 
especially in cases in which metastasis cannot be demonstrated. If the 
tumor is a malignant teratoma, the roentgenotherapy may be eliminated. 

Seminomas of the ovary have been observed. Keijer reported 2 cases 
of tumor of the ovary, one in a girl aged 18 years and the other in a 
girl aged 13 years. A pathologic diagnosis of seminoma in one instance 
and teratoma in the other was made after removal of the growth. The 
histologic examination usually determines the prognosis. As in the cases 
of tumors of the testis, the best results are obtained with the seminomas. 

Torsion of Appendages.—Dix ™* reviewed from the literature 51 
cases of torsion of the appendages of the testis and epididymis, and 
added 2 of his own cases; 48 of these were of the testicular appendix. 
This condition should be recognized as a possible lesion in obscure cases 
of subacute epididymo-orchitis in infants and adolescents. It occcurs 
usually before or at puberty and affects each side with equal frequency. 
The onset is sudden, with pain from the testis radiating along the cord, 
and with swelling of the scrotum and tenderness. If these symptoms 
occur in an adolescent and there is no specific cause of epididymo- 
orchitis, the diagnosis is not difficult. The symptoms are not as severe 
as in torsion of the testis; since the treatment of both conditions is 
surgical, the distinction prior to operation is not important. 

The cause of the condition has not been determined. Many observers 
state that it is not associated with trauma or strain. Immediate operation 
is indicated because it relieves the pain and shortens the illness, and in 
the case of incorrect diagnosis the palliative treatment of torsion of the 
testis is possible. At operation the appendix is enlarged, twisted on its 
pedicle, edematous and discolored, depending on the degree of strangu- 
lation. In the late cases there may be inflammatory adhesions to the 
surrounding structures. 


53. Keijer, S.: Bestrahlung des Seminoms von Testis und Ovarium, Neder! 
tijdscher v. geneesk. 2:5566, 1930; abstr., Ztschr. f. urol. Chir. 32:217 (June 2 
1931. 

54. Dix, V. W.: On Torsion of the Appendages of the Testis and Epididymis 
Brit. J. Urol. 3:245 (Sept.) 1931. 
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URETHRA 

Tumors.—Meyer ** stated that tumors of the deeper layers of the 
wall of the urethra form a special group which is to be distinguished 
from tumors of the urethral mucosa. The tumors of the deeper 
lavers are recognized by their more cellular, fibrous centers and their 


sharp demarcation from the mucosa. The mucosal polyps have a rather 


loose, fibrous framework and a striking number of large thick-walled 
( ssels. 

Three cases of tumor of the deeper layers of the wall of the urethra 
were reported. The first was a fibroma about 1.5 cm., with a papilloma- 
tous proliferation of the overlying epithelium. It arose from the right 
lateral wall of the urethra, near the meatus. The patient was a woman 

red 36. In the second case, that of a woman aged 31, the fibroma 
rose from the anterior wall of the urethra, in the space between the 
urethra and the clitoris. This also had a papillary covering, chiefly of 
sguamous epithelium. In the third case, there was a tumor about 2.5 cm. 
in diameter with a pedicle, situated between the meatus and clitoris and 
consisting of muscular tissue covered by papillae of stratified squamous 
epithelium. 

Two cases of congenital polyps of the urethra were mentioned. The 
first was found in a premature female fetus, 40 cm. in size, as a tiny 
tumor with a 14 mm. pedicle arising in the upper part of the urethra 
but projecting from the meatus. The second polyp was similar; it arose 
from the upper part of the urethra by a long pedicle. It was found in a 
new-born boy with hypospadia and hypoplastic genitalia. 

([CompiILers’ Note.—Fibromas or fibromyomas occur more com- 
monly in the female urethra than in the male. They may be attached 

) any part of the urethra but usually to the posterior half. They are 
generally covered with urethral mucosa, and cause few symptoms. 
They are unattached to the periurethral tissues and shell out readily at 
operation. They may grow rapidly and become very large; as a rule, 
they are attached to the urethra by a pedicle. 

Small polyps or papillomas of the urethra are often found. They 
are the result of long and tedious infection of the urethra. They have 
ittle clinical significance. Both the large and small polyps respond 
readily to fulguration or snaring. Multiple and extensive growths are 
occasionally seen, and in some cases may cause almost complete 

bstruction. ] 

55. Meyer, Robert: Zur Kasuistik der Fibrome, Myome, und kongenitalen 
lypen der Harnréhre, Zentralbl. f. Gynak. 55:917, 1931; abstr., Am. J. Cancer 
15:3038 (Oct.) 1931. 
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Caruncle—Deming * stated that large and extensive caruncles should 
be treated by a thorough surgical procedure which removes the whok 
tumor-bearing area rather than by simple surgical excision, radium, elec. 


tric coagulation or caustics. Eight cases are reported in which complete 


relief was obtained by radical urethroplasty. There were no complica- 
tions following the operation, and drainage of the urethra by catheter 
was unnecessary. 

[CompiLers’ Note.—Deming’s article indicates that he has had good 
results with urethroplasty. In most cases, particularly those of the 
smaller caruncles, excellent results are obtained by complete fulguration 
of the growth, which can usually be done at one sitting. The earlier 
method of repeated topical applications of caustics causes considerable 
discomfort and is usually time-consuming and unsatisfactory. ] 


PENIS 

Carcinoma.—Buschke and Loewenstein ** reported a case of car- 
cinoma of the penis of a man aged 50. Seven weeks before observation 
the dorsum of the penis was burned with hot fat. Small warts arose 
about the periphery of the vesicular burn, followed rapidly by the 
development of a large, cauliflower-like tumor. Biopsy showed an ana- 
plastic infiltrating carcinoma. Since the site of the burn was the same 
as that of a previously existing pointed condyloma, it was recorded as 
carcinoma arising on condyloma. A case of Israel’s in which carcinoma 
arose in the scar after removal of a condyloma is cited. 

Guillera °* reported 11 cases of carcinoma of the penis which were 
observed for a year and a half; 7 of the 11 patients had phimosis. 
The primary lesion was treated with radium in 9 cases; amputation of 
the penis by electrocoagulation was done in 2 cases owing to the extent 
of the lesions. When the invasion extends to the root of the penis, 
conservative treatment is not advisable; even if it is successful, it will 
leave only a useless stump. In less advanced, and especially in incipient, 
cases radium is to be recommended, particularly for young patients. 
In circumscribed growths, even if they are deeply infiltrating, ampu- 
tation is unnecessary. If amputation finally becomes imperative on 
account of failure of radium treatment, conservative amputation is not 
advisable. 

56. Deming, C. L.: A New Surgical Procedure for the Treatment of Resistant 
Urethral Caruncles, New England J. Med. 205:484 (Sept. 3) 1931. 

57. Buschke, A., and Loewenstein, Ludwig: Beziehungen der spitzen 
dylome zu den Carcinomen des Penis, Arch. f. Dermat. u. Syph. 163:30, 1931 
abstr., Am. J. Cancer 15:3039 (Oct.) 1931. 


58. Guillera, L. G.: Tratamiento del cancer del pene, Ecos espafi. de dermat 
sifil. 6:90, 1930; abstr.. Am. J. Cancer 15:3038 (Oct.) 1931. 
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of the cases the upper part of the glans was destroyed. 

other cases were of the vegetative type, some with enormous car- 

tous proliferations. Six of 9 patients died as the result of visible 

isis in the glands, pubis and perineum. There has been no evi- 

\f recurrence for two years in one case, and for one and a half 

n the other. In the 11 cases there were 3 cures (27 per cent). 

these cases there had been the least clinical invasion, and operation 
| not been performed. 


URINARY INFECTIONS 

Nyberg °® described the use of bacteriophage in acute and chronic 
cases of pyelitis caused by infection with the colon bacillus. Three 

ients with acute pyelitis were completely cured. The results were 

t so definite in the chronic cases, which may be due to the fact that 
fective bacteriophages are difficult to find and more than 1 type of 
‘lon bacillus frequently occurs, each type reacting only to its own 
bacteriophage. In 1 of the chronic cases in which the best results were 
\btained, there had been pyelitis from the colon bacillus for three years. 
[hree different types of colon bacilli were cultured from the urine. 
Treatment by bacteriophage gave good results, and 2 types of colon 
bacilli disappeared from the urine. A bacteriophage for the remaining 
individual strain of colon bacillus could not be found. 

Cabot ® studied a large group of cases, in most of which operations 
had been performed directly on the kidney, but in a few only cysto- 
scopic investigations had been carried out, with a view to determining 
whether it is possible to show the existence of principles that may 
guide in the treatment of postoperative or postcystoscopic fulminating 
infection of the kidney. In most of the cases considered severe infec- 
tion followed. 

These fulminating infections apparently occur almost solely in kid- 
neys that are known to be the seat of infection; they are not clearly 
related to the amount or duration of the infection, but rather to the 
injury of the kidney, to the infecting organism and to the resistance 
f the patient. They are usually due to various cocci, of which the 
staphylococci are an important group, and rarely,.if ever, to the colon 
bacillus. The character of the reaction is influenced by the rapidity of 
ibsorption due to the large supply of blood and lymph to the kidney. 

These fulminating infections appear as a severe infection associated 
with a disproportionate rise in the pulse rate accompanying and often 
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exceeding the increase in temperature. If the kidney on the opposit, 


side is of reasonably good functional value, removal of the injured 


kidney at a certain time may save life. As to whether nephrectomy 


should be performed, the errors of judgment have most frequentl 
occurred on the side of too long delay. The margin of safety is within 
narrow confines, sometimes limited to a matter of hours. The question 
of nephrectomy will usually present itself between the second and 
fourth day. A steadily rising pulse rate, which in adults as a rule will 
be 120 or more, is the most significant single indication that there are 
complications. If this increased pulse rate is associated with nausea, 
vomiting, or hiccup, the indication becomes more definite. Hourly or 
half hourly recording of the pulse rate, as in cases of suspected con- 
cealed hemorrhage, is helpful. In cases in which diagnosis is doubtful 
the safer procedure would be nephrectomy, since the condition will 
probably be fatal if the appropriate time for this operation is passed. 

The avoidance of infections aggravated by surgical operations is 
more important than treatment. The kidneys should be handled gently, 
the substance of the kidney should not be torn in removal of a stone, 
and nephrotomy should be adopted for the extraction of stones deepl) 
placed in the kidney which will cause laceration of tissue if they are 
dragged into the pelvis. Drainage of the kidneys by nephrostomy in 
order to avoid possible distention from temporary obstruction of their 
outlets during the early days of convalescence is also important. 
Ixamination of a series of cases at the Mayo Clinic disclosed that con- 
valescence has been significantly freer from febrile reactions in the 
presence of temporary nephrostomy. 

{|CompPiLers’ Note.—tThe principles of urologic surgery advocated 
by Cabot are sound. Certainly no group of cases calls for more 
meticulous judgment in deciding for or against nephrectomy than those 
under consideration. Recently Nesbit of the University of Michigan 
sounded a more conservative note, stating that most acute staphylococcal 
infections tend to run a stormy although self-limited course. This 
author believes that operation is seldom indicated unless complications 
such as perinephritic abscess or possibly carbuncle arise. However, as 
Cabot stated, the margin of safety is within narrow confines and the 
study of the patient’s clinical course as to temperature, pulse and symp- 
toms should guide the surgeon in deciding on nephrectomy. Certainly 
his emphasis on care not unduly to traumatize kidneys by operative 
procedures in the presence of infection and to establish proper drainage 
is not to be taken lightly. ] 





SCHOLL ET AL—UROLOGIC SURGERY 


Fisch ** reported that as long as there is pus in the urine microbes 
will be present except for short intervals; even though the pus becomes 
amicrobic, infection will undoubtedly recur. During the time between 
infections, if the microbe was other than the Koch bacillus, no changes 
will be found in the leukocytes, which are few in number. If a few 
microbes are present, their form will be attenuated, so it is difficult to 
find them. In pyuria produced by the bacillus of tuberculosis, the leuko- 
cytes are altered; they have been affected by the causticity of their 
milieu, they are opaque, their nucleus is scarcely visible and they have 
the appearance of cooked cells. If leukocytes having these characteris- 
tics are found in amicrobic pus, the Koch bacillus is still present, as will 
be revealed by repeated, careful examinations. The pus of tuberculosis 
owes its existence solely to the Koch bacillus and will be found in such 
cases even though the pus in the urine appears amicrobic. 

The apparent disappearance of microbes from the pus after abundant 
hematuria is due to the defensive power of the blood, which has pre- 
vented temporarily proliferation of the microbes. The secretions of the 
Koch bacillus contain certain toxic substances which have a selective 
action on the tissues treated with tuberculin; they are caustic and alter 
the tissues of the bladder, producing ulcerations and more or less copious 
hemorrhage. They have a harmful effect not only on the bladder but 
also on its content, so that the urine becomes pale and colorless, and the 
leukocytes are different from those coming from nontuberculous sur- 
roundings. The only amicrobic pyuria that is of interest is the frank 
amicrobic pyuria of tuberculosis, and its causative agent will always be 
found after persistent search. 

|ComprLers’ Note.—In 1906 Colombino called attention to the phe- 
nomenon mentioned. Albarran, Legueu, Chevassu and others of the 
Necker school have also pointed out this important fact in the early 
diagnosis of renal tuberculosis. It is the general opinion of urologists at 
present that a diagnosis of renal tuberculosis must be based on more 
definite data, such as a positive pyelogram, diminution of the renal func- 
tion and the presence of Koch bacillus in the urine. Since the time of 
\lbarran it has been known that the presence of Koch’s bacillus in the 
urine does not always indicate renal tuberculosis. In many instances 
the bacillus of tuberculosis may be excreted in the urine without having 
produced any other anatomicopathologic lesion than that of tuberculous 
nephritis, which may be caused by tuberculous bacilluria. These 
amicrobic pyurias, although useful as an aid in diagnosis, are not suffi- 

themselves to permit a definite diagnosis of urinary tuber- 
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UROGRAPHY 
Viethen °° stated that intravenous urography is of especial signif- 
cance in pediatrics, as iopax has been found to be tolerated well by nurs. 
ing infants and small children. A dose of 25 cc. may be given to nursing 
infants, and from 30 to 40 cc., and even 60 cc. of the 40 per cent solu- 
tion may be given to small children and school children. If the child js 


very young, injections are best made in the external jugular vein and not 
in the longitudinal sinus. The most satisfactory pictures of the renal 
parenchyma are obtained immediately after injection. Quantitative 
estimation of the iodine in the urine shows that more than 90 per cent 
is eliminated from five to ten hours after injection. Tests of renal func- 
tion and retrograde pyelography should not be neglected. 

Viethen ** reported on 112 cases in which pneumoroentgenography 


was done. Some cases were unilateral, others bilateral ; in certain cases 
the procedure was combined with pyelography. Rosenstein’s technic was 
used because of its safety. An oxygen embolism was noticed in one 
case, but the patient returned to normal within two hours and did not 
feel any ill effects. 

In cases of tumor or tuberculosis this procedure has been of value 
in differential diagnosis. Complications may almost always be avoided 
by adhering closely to Rosenstein’s technic. The most serious complica- 
tion that might occur is that of oxygen embolism usually resulting from 
puncture of a blood vessel. This may be avoided if the needle is tested 
for blood before the oxygen is injected. The author uses a fixed metal 
guard plate for the needle so as to eliminate the possibility of inserting 
the needle too deeply. Good results are generally obtained in cases of 
tumors, tuberculosis and renal aplasia. The method is contraindicated 
in cases of perinephritic abscess. 
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